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ECHOES OF THE BALTIMORE MEETING. 


oe 

The telegraphic « ales. 0 from ‘‘ Three Stars,” published in our 
last in respect to the regular business proceedings of the 17th annual 
meeting of the American Gas Light Association, makes this current 


mention all too dull. Still a few more sounds in echo of the meeting 
ithout the pale Beautiful Baltimore 
hter than on the morning of the 16th, and President 
directing, in the charming 
concert hall of the Concordia Opera House, a truly representative gath.- 
delegates of the old guard failed to respond 
and the Secretary’s report told in cold type the lament 
inroads. Hon. Member R. P. Spice 
hom death had called away, and the fact is but feebly 


mav not be entirely wv of interest. 


never looked brig 
Slater had the satisfaction of greeting and 
it is true, 


ering of Some, 


to their names : 
able fact that death had made sad 


was one of those w 


expressed in the assertion that memory dwelt sadly over him. But as it 
is the living who are kings, we may turn aside from the sadness of our 


loss to jovousl\ hail the living 


England was represented in the persons of two of her clever sons 


Mr. Corbet Woodall, Past President of the Association in England 
that corresponds to our American Association, and a gas engineer as 
vell whose fame is world-wide; the second representative was Mr. 


Ellice-Clark. 


terms with 


whose off-handed style soon caused him to be on good 


everybody. Of our home notables who are not often seen 


at the American Association gatherings might be mentioned, rotund 
Secretary Littleton, of the Western Association ; ex-President Vander- 


pool, upon whose should 


ers time lightly rests ; Commissioner Barker, of 
Wagner, Director of Public Works, Phila., Pa.. 
roll call official report” will reveal these 
we may pass on to other matters that the 
In passing reference to the President's 
te a decidedly depressing bout with facial 
himself a splendid director) we may say that if those 
icedly anxious to solve certain weighty problems 
artificial mediums for light and fuel, but 
solution on ipse dixit instead of demon- 
Slater way of putting it, their advance to 
retarded. 


Massachusetts ; Gen 
But 
things to the careful 


as the aud ** 
reade = 
screed will not so plainly show. 
miater, 


address (and Mr. despi 


neuralgia, proved 

prono 
the supply oi 
who rely for their 
strated fact, 
real success W ill be 

Coming to the 
what had been predicted of 


prooi 
will but study the 
in no wise 
be said that they in every sense bore out 
for, taken as a whole—even though 
from some of the conclusions enumerated—the 


papers, it can 
them ; 


we differ materially 


paper list of Baltimore probably outranks any other list ever brought to 


American Association. As one light outshines 
‘‘finish” ought to be 
paper on ‘‘ Gas Calorimetry” bears the 
Perhaps Mr. Pearson's paper attracted the greatest 
general interest; for the subject of the ‘Conduct of the Electric Light 
Business in Connection with the Gas Industry” is a living issue, and 
one that “s largely held to be debatable, so far as an affirmative answer 
to such ‘connected We are fain to admit, 
that the plan constantly gather recruits. 
Another paper of a strictly technical sort that was well received was 
submitted by Mr. ‘The Care and Operation of Gasholders” 


| are subjects that appeal to every engineer ; and it is to be regretted that 


an exposition before the 


another, however, we think that the palm for 


awarded to Prof. Love, whose 


mark of a master. 


operation” is concerned. 


however, the proponents of 


Rowland. 








American Gas 






Oct. 28, 1889. 


Light FZournal. 








the lateness of the hour at which it was read—if the programme erred at 
all it was on the side of prodigality—prevented a proper discussion of its 
points. Taken as a whole, however, what we said above as to the in- 
trinsic merits of the Baltimore paper list must go as our deliberate ver- 
dict. 

The shrewdly concerted plan adopted by Secretary Humphreys, in re 
spect to having the contents of the ‘‘Question-Box” well advertised in 
advance of the meeting, proved itself in the results obtained. Were it 
not for the practice adopted the list could not have been disposed of in 
the time that remained after the papers were read. By the way, it 
should be borne in mind that the Secretary displayed a great deal of grit 
in reporting for duty on the second day. He was really a sick man. 

Having been enabled to justly declare that the business portions of the 
sessions were eminently successful, it only now remains for us to add 
that the sequel to the efforts of those in charge of the arrangements for 
entertaining the delegates and the guests was nothing short of perfec- 
tion. While the sterner sex were carrying on the business proper of the 
convention, the ladies—and a numerous and charming delegation they 
certainly were—in the especial charge of Mr. Chas. H. Dickey and his 
competent aides, were afforded ample measure of enjoyment. 
seeing, theater parties, etc., prevented any dull moments. Perhaps, and 
to go a little ahead of our story, the appearance of the feminine delega- 
tion for a moment in the main gallery of Concordia Opera House dur- 
ing the banquet—they were en route to the hotel from a theater party- 
was one of the most enjoyable and applause-provoking incidents of the 
meeting. The Concordia Opera House never in its history presented 
such an animated scene as when the guests sat down to partake of the 
beautifully prepared and brilliantly arranged banquet tendered the As- 
sociation by Messrs. Bartlett, Hayward & Co., of the Monumental City. 
Everything was on a superb scale—the lighting, the decorations, the vi 
ands, the wines. ‘The hosts were truly hosts, and the guests will long 
remember their ‘‘ welcome,” which was as brilliant as the flaming letters 
in the foreground that proclaimed it. At such a remote period from the 
hour of the feast it is perhaps as well to simply say that the festivities of 
the evening could not be surpassed. As it was with the evening of the 
17th, so also was it with the pleasures of the outing on Friday. The 
trip to Steelton and the excursion over the broad and rippleless waters of 
beautiful Chesapeake Bay were enjoyed to the full, and Dickey’s blush- 
es at the encomiums constantly uttered in respect tothe hospitality of the 
Maryland Meter and Manufacturing Company, under whose auspices 
this portion of the entertainment was provided, were proof that his and 
their efforts were appreciated to the full. The subsequent ride to Druid 
Hill, participated in by the ladies, while their escorts visited the Bayard 
street station of the Consolidated Gas Company’s plant, together fitting- 
ly brought to a close a grand outing-time. In conclusion, and as a pre- 
face to the subjoined ‘‘Afterthoughts,” by ‘‘ W. M.,” we can but say that 
the 17th annual was a grand success. 





AFTERTHOUGHTS OF THE SOCIAL SIDE OF THE SEVENTEENTH AN- 
NUAL MEETING OF THE AMERICAN Gas LIGHT AssociATION.—The 
future has rolled through the present and become the past ; or, in other 
words, the 17th annual meeting of the A. G. L. A. has come and gone. 
How time does fly! Here we are bowling on towards the next annual 
meeting, and the local conventions that lie between. Evidently the old 
man of the scythe and hour glass is attending strictly to business. 

Fortunately for us we can recall at will the memories of tlhe enjoyable 
time we had ; the pleasant faces of the friends we met; the rollicking 
feast of reason and flow of soul at the banquet ; the delightful sail down 
the Bay next morning ; and the final wind up at the works of the Con- 
solidated Gas Company, which final ovation took place in the coal shed 

~swept, garnished and whitewashed, and also well supplied with the 
liquids and solids, so necessary to the welfare of the average gas 
man. 

Too much praise cannot be given to our trio of hosts, Bartlett, Hay- 
ward & Company, the Maryland Meter and Manufacturing Company, 
and the Consolidated Gas Company—needless to say, all of Balti- 
more. 

The attention to the ladies, and the carrying out of all the details 
necessary for the entertainment of so large a company, deserve the 
highest praise. 

The decorations of the banquet hall were unique and emblematic of 
the profession. I cannot refrain just here from complimenting Messrs. 
B. H. & Co., and the Maryland Meter Co. on their modesty in not show 
ing their guests through their respective works, which I am sure would 
have been interesting to many of them. 

By the way, what an entertaining speaker is our English friend, Mr. 


Sight- | 





terial by the use of oxygen was most interesting, and will no doubt incite 
some of those who heard him to investigate the matter more fully, and 
to carefully watch the results of Mr. Valon’s experiments in the future. 
Mr. Ellice Clark proved also a good speaker at the social board, and is 
just the kind of Englishman we like to meet. In fact— 
‘It’s greatly to his credit, 

For he himself has said it, 

That he is an Englishman.” 

What shall we say of-our perennial, night-blooming toast-master 
Does he use the elixir of life, or what does account for his perpetual 
youth? He should, by all the laws of nature, have been baldheaded 
years ago. What shall we do when he is gathered in? I propose that 
for the remaining meetings that he is with us, that his sayings be re 
corded on one of the largest sized phonographs. Then in some future 
meeting, say, about A. D., 1999, the crank will be turned, and forth 
from the speaking cylinder will come, in the well-remembered silvery 
tones: ‘‘Gentlemen of the American Gas Light Association, and fel 


low revellers. It is with pleasure that Istand before you this evening,’ 





ete. 

Mayor Latrobe, of Baltimore, and Director Wagner, of Philadelphia, 
proved that even they, occupying the lofty pinacles they do, can unbend 
|and conduct themselves like common mortals bent on having a good 
time. 


We missed some familiar faces this year—the jovial Benson; that old 
salt, A. C. Wood; Greenough, of Boston; Jas. R. Floyd, and others. 

It makes us feel old when we observe the large crop of young men 

who are coming to the front and slowly but surely crowding the older 
ones out. 
Let us see, in 1892 it will 
Now, if it had been one year older, we could have cel 
|ebrated that event at the same time with the World’s Fair in New York 
at that date. 

That reminds me that if that letter from the Mayor of Chicago was 
not of the same kind as the letters of regret from Queen Vic., Boulan 
ger, et al., then he must be a person of monumental cheek and unpar 


Well, the Association will soon be of age. 
be 20 years old 


alleled audacity. Only wordsof superlative degree will suffice to describe 
him. Why, it was only a few years ago when the wild, untutored 
American Indian was chasing the buffalo, ortaking the superfluous hair 
from his neighbor, on its very site. Mr. Mayor, the World’s Fair will 
be held right here in the metropolitan city of the United States, to wit, 
New York. Go to! but let 
1892.—W. M. 


Mr. Mavor, too previous art thou ! up on 





THE STEELTON GROUP PHOTOGRAPH.— We are requested by Mr. C. H. 
Dickey, of the Maryland Meter and Manufacturing Company, to publish 
the following 

The photograph taken on the trip to Steelton, while the Association 
was in convention at Baltimore, is Goop. The photographer will fur- 
From 1 copy to 50 copies, $3.50 
from 100 copies up, $2.50 each. It is 
therefore requested that all wishing this photo will please send their 
orders at once to Mr. C. H. Dickey, care Maryland Meter and Manufac- 
turing Company, Baltimore, Md.. who will attend to same. Remit- 
tances can be made, after receipt of photo, direct to the photographer. 
Two negatives were taken, but only one will be finished up. However, 
in case anyone finds that his portrait is blurred on the copy received by 
him, he can change same for the other, as no one face is blurred on both 
negatives, and but two or three faces are blurred at all. 


nish same on the following terms: 


each ; 50 to 100 copies, $3 each ; 





DEATH OF Mr. ALFRED ARDNT.—We regret to have to chronicle the 
death of Mr. Alfred Arndt, Engineer of the Chicago Gas Light and 
Coke Company, whose demise occurred at the Clarendon Hotel, Chica 
go, on the 17th inst. Mr. Arndt was a native of Australia, and was in 
his 44th year. He was elected to membership in the Western Gas Asso 
ciation at its meeting in Chicago, in 1888. He was a capable gas engi- 
neer, and a man in the fullest sense. We hope to shortly present a suit- 
able obituary notice of deceased. 


THE petition for the right to operate a fuel gas plantin Appleton, Wis., 
has been granted. Under it the operators agree not to charge in excess 
of 40 cents per 1,000 cubic feet for gas for cooking and heating. 


THE Schultz Gas Fixture and Art Metal Company, of Baltimore, Md., 
. S. Government to furnish gas 
fixtures for the public buildings now in process of construction at Des 
Moines, lowa; Augusta, Me.; Reading, Pa.; Keokuk, Iowa; Santa Fe, 


has been awarded a contract by the U 





Ellice-Clark. His description of the revivification of foul purifying ma- 





New Mexico; Fort Scott, Kas. 
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(Continued from p. 540.) | 
Instruments for Measuring Radiant Heat. | 


— 
By C. V. Boys, F.R.S. 

Now, having obtained quartz threads, it is necessary to describe their 
properties. In the first place they can be made as fine as anybody is 
likely to want them ; threads as fine as one ten-thousandth of an inch 
are perfectly manageable, and can be had in pieces yards long, if re- 
quired. Threads as fine as one hundred-thousandth of an inch can be 
made, but are not easy to handle. This will be the more readily under- 
stood when I say that a bundle of 10,000 of such threads would be no 
larger than a single piece of spun glass. How fine the finest ends of 
some of the fibers that I have made may le, there is no means of tell- 
ing. Dr. Royston Pigott, F.R.S., believes them to be less than one 
millionth of an inch in diameter, and I have concluded from their 
appearance in the microscope—but this is hardly the right expression, 
for I have not been able to trace them to their end because they are far 
too fine—that they cannot be much more. These certainly cannot be 
handled or used as torsion threads. As it is impossible to realize what 
numbers such a million really means, I may say that a piece of quartz 
one inch in diameter, would ifdrawn into thread one-millionth of an 
inch in diameter, produce more than sufficient to go all round the 
world 650 times, or an express train traveling without ceasing would 
take thirty years before it could unwind this amountif wound on a reel. 

The next quality that I must refer to is the strength of quartz threads. 
Experiments made with great care by Mr. Highfield and myself in the 
physical laboratory show that, as in the case of glass, these threads he 
came stronger in proportion to their size as they are finer. A quartz 
fiber rather finer than spun glass, with a diameter of 6.9-10,000ths of an 
inch, has a strength of 8 x 
tons to the square inch. 


10° dynes to the square centimeter, or of 51.7 
A fiber with a diameter of 19-100,000ths of an 
inch has a strength of 11.5 
the inch. 


10° dynes to the centimeter, or 74.5 tons to 
This is a great deal stronger than bar steel. 

Thus quartz fibers have the two valuable properties that they can be 
made as fine as you please and are of enormous strength. We have 
also found that when the outsides of fibers of spun glass or quartz are 
dissolved with hydrofluoric acid, the strength goes on proportionately 
increasing as they get finer, showing that in the case of fine fibers the 
great tenacity is not due toa vitreous skin. Fibers, originally of various 
sizes, after being dissolved away till they have the same diameter, have 
approximately the same strength, which shows that the great strength 
(The 
pressure due to a surface tension equal to that of water would, in a fiber 
one-millionth of an inch in diameter, be equal to 60 atmospheres, and 
in thicker fibers less in the same proportion.) 


of fine fibers is not due to their being formed under pressure. 


These experiments point 
to the conclusion, not verified in other ways, that there is something an 
alogous to surface tension in the solid fiber. 

The next point to consider is the elasticity of the fibers both to stretch 
ing and to torsion. . Experiments in this direction, I hoped, might throw 
some light on the cause of the enormous strength of fine fibers. 
on the table the apparatus that I devised for this purpose (Fig. 8) 


I nave 











' 
' 


| 
4 


ay 


Fig. S. 





arm A, fitted with aclamp C. To the end of a separate bracket is fixed 
the block a, which supports, by means of a knife-edge, the beam B, 
which is weighted with a gravity bob W, and carries on a second knife- 
edge 6, the micrometer scale D, the opposite end of the lever being 
counterpoised by the adjustable weight P. The fiber to be tested has at- 
tached to it a pin at each end to facilitate its being fixed in the 
apparatus, it being stretched vertically between the scale D and the 
clamp C. 
When the micrometer head is turned, the cathetometer M is lowered, 
carryiig with it the tube 7, and thereby putting a tensile strain on the 
fiber, which draws down the lever B, being itself stretched under the in 
creasing pull of the lever. The extension of the fiber is measured by 
the movement of the scale D across the field of the microscope, and the 
deflection of the lever B is a measure of the force that is being applied 
to the fiber, which is obtained by subtracting the amount of extension of 
the filament from the distance traversed by the microscope, which latter 
may be determined with the greatest accuracy by the readings of the mi- 
crometer head 
In adjusting the instrument the slide is first made vertical by levelling 
screws, the accuracy of the levelling being determined by means of a 
spirit level placed in different azimuths on the top of the micrometer 
The counterweight P is next adjusted until the knife-edges at a 
and at 6 are both in the same horizontal plane, and this adjustment is 
made when the scale D and the upper attachment pin of the fiber are in 
their proper position, and the microscope is focussed so as to give a sharp 
The fiber having been attached 
to the upper supporting pin and suspended in its place, the length of the 
arm A. is so adjusted that the lower supporting pin of the fiber hangs 
freely in the axis of the clamp C, which is then tightened, and thus per 
at the commencement of the pull is ensured. The micro- 
y turned, readings being taken as each division 
tray and coincides with the cross wire of the 
the force whieh thus extends the fiber by each in- 
crement of one-twentieth of a millimeter is determined in the following 
way 


head. 


definition of the divisions on the scale. 


fect verticality 
meter head is then slow] 
of the D 


microscope, and 


scale erses 


If the adjustments of the instrument have been made in the manner 
described above, the moment due to a vertical pull is proportional to the 
cosine of the angular displacement of the beam, while that due to the 
gravity bob and the other portions of the beam varies as the sine of that 
angle, the actual tensile force applied at D being proportional to the tan- 
The vertical distance c b is a meas 
ure of the sine of the inclination, and when the angular displacement 
is small this distance is practically the same as the tangent of the angle, 
and it may be corrected to measure the tangent if very great accuracy 
The true value of the force corresponding to various val 
ues of ¢ b may, however, be more easily found by attaching weights to 
D, and observing, by means of the microscope and scale, the weights 
which produce corresponding deflections. 

In this instrument there are two apparent sources of error, which, 
however, do not in any way affect the accuracy of the measurement. 
In the first place, it is evident that as the beam is deflected, the point 6 
becomes more and more distant from the microscope, and the pull on the 
fiber ceases to be vertical, but it must be also noticed that in doing so the 
scale D is carried out of the focus of the microscope, which has in con- 
sequence to be adjusted by being moved forward to the exact amount 
which the seale has receded by the movement of the beam, and thus the 
arm A carried by the end of the microscope is moved forward to an 
equal extent, the scale comes again into focus, and the fiber becomes 
again verticai 

Again, in the case of the tube T being very long, it might happen that 
the spring of the tube and of the arm A might cause the fiber to appear 
more stretched than it really is; but the error due to this cause can be 
perfectly eliminated by finding, in the course of the experiment, the 
force that is being applied to the fiber, and afterward placing weights 
on C until a pull of the same amount is obtained. As a matter of fact, 
however, with ordinary fibers the further movement of D under these 
circumstances is not observable. 

Messrs. Gibson and Gregory used this apparatus for a very large 
number of experiments, which they conducted with great care and ex- 
emplary patience. They examined fibers both of glass and quartz. The 
mean value of Young’s modulus found for spun glass is 5.16 x 10", 


gent of the inclination of the beam. 


be required, 





The apparatus made by Hilger consists of a microscope cathetometer 
shown in the figure at M, which can be made to traverse a vertical slide 


by means of a fine screw having a micrometer head, the divisions of | 


which are capable of being read directly to the one-thousandth of a mil 
limeter. To the end of the microscope farthest from the eyepiece is at- 


tached the vertical tube 7, which carries at its lower end an adjustable 





10 The modulus of torsion was observed in 
Spun glass, 3.22 x 104; 


and for quartz about 6 


the usual with the following results 


Way 
quartz, 3.74 10 The rigidity is, for spun glass, 2.05 x 10"; for 
| quartz, 2.35 10 


There seems a good deal of variation between different specimens, but 
these figures go to show that the elasticity of spun glass is much the same 
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as that of glass in mass, and that quartz is very slightly stiffer than 
glass. 

The only serious fault of glass fibers is the fatigue, which I experi- 
mentally showed in the early part of this lecture. I shall now perform 
the same experiment with quartz, and it will at once be evident that the 
fatigue of quartz, if it exists, is nothing in comparison with that of glass. 
As a matter of fact, this fatigue does not cause a change of zero of ,', of 
the corresponding change in the case of glass, and it may be less; but 
practically it is quite beyond our power of observation to detect any el 
fect with such deflections as are met with in the practical use of “instru- 
ments. 


Quartz, then, has these properties: It is, when in fine threads, strong- 


er than the metals, and soa finer thread of this material will carry a | 


given weight than can be made of any other material. The torsion of 
quartz is but little more than that of glass, and is less than a third of the 


torsion of steel ; therefore the small torsion due to a very fine fiber is | 


made smaller still on this account. Then since it is practically free from 
fatigue, since it is not affected by moisture in the air, nor liable to all the 
vagaries for which silk is so famous, and since it may be easily made in 
pieces of almost any length, there is no reason why silk shuuld still be 
used, 
fibers, that would have been, as far as I know, quite impossible with 
silk, without meeting with any trouble, and to me it seems, in the light 
of my experiments, to be unwise to use silk in instruments of precision. 
I may add that I am not trying to find a market for anything of mine, 
for these fibers are not patented—they are free to the world to use. 

As an inventor or discoverer is apt to form too favorable an opinion 
of anything that he may have done, I shall refer to the experience of 
others with quartz threads. 

Professor Threllfal has found it possible to improve the galvanometer 
by various modifications until it is from 100 to 1,000 times as accurate 
and delicate as a measuring instrument as any that can be made in the 
usual way. It was only when he used quartz that he was able to make 
any real advance ; with silk instead of quartz his instrument was prac- 
tically no better than any other. This experience I particularly value 
because he was very sceptical as to the truth of what I had said about 
the value of fibers of quartz. 

Professor J. Viriamu Jones writes :—‘* You may indeed say that I find 
the quartz fibers an advantage after silk. I could not get in my low 
resistance galvanometer (with an ordinary Elliott needle) a constant 
zero with a period of oscillation of three or four seconds ; with your fiber 
I can get constancy with a period of at least 20 seconds. It has always 
seemed to me that in a very weak field a galvanometer needle suspended 
by silk indicates that the silk twists and untwists in the most unreliable 
and variable manner. Your fiber, on the contrary, in the weakest field 
[I have put the needle in, maintains constancy of equilibrium. * 
You are a benefactor of mankind.” 


These are not the only instances in which my experience has been 
fully confirmed by others. 
opinions that I have ventured to express myself in the way that I have 
with regard to silk. 

There is another property of quartz fibers and rods which may be 
found to be of some importance. 


It is in consequence of these independent 


A stick of clean quartz in a damp at- 
mosphere is an almost perfect insulator, while a piece of glass is, judged 
by the behavior of the leaves of gold, an almost perfect conductor. Not 
only may quartz be used in a damp air, it may even be dipped in water, 
and gold leaves may be hung on it immediately, when it will be found 
to insulate just as well, even though the water is still visibly cling- 
ing to it. 

This high insulation of quartz, even in a wet place, may make it pos 
sible to construct electrostatic measuring apparatus which will always 
be ready for work, and in which sulphuric acid need not be used. But 
here Iam leaving my subject. Going back to quartz threads, it isa 
curious fact that the ends of many of these become highly electrified in 
the process of manufacture. Whether it is the friction in passing through 
the air, or whether it is electrification produced in the oxy-hydrogen 
flame, I do not know, but the fact remains that the floating ends of 
some of these threads are very highly electrified, and the electricity, 
small in amount on account of their extremely small capacity, is abso- 
lutely unable to escape, but it makes its existence evident in a very 
curious way. The ends ot these fibers, as seen floating, often assume a 
spiral or wavy form, and these screws serve as excellent instruments for 
revealing the presence of electrification, which I believe is too small in 
quantity to show on any apparatus. If you gradually approach the 
hinder end of one of these electrified screws it suddenly shoots itself out, 


I have now for some time been making experiments with quartz 





nary material which you now see upon the screen. If you take a strong 
oxygen hydrogen jet, and keep joining and separating two sticks of 
| quartz in the flame, a very grea! length of a complex cable is shot away, 
| but it is so fine that it will float away and be lost. If, however, you 
place in the line of the flame, but a foot or two away, a retort stand or 
| other convenient support, you will find this covered with long threads 
|of this multiple cable, consisting of fibers of all sizes, from one five 
| thousandth of an 


| It is for this reason, I believe, that it is possible to gather the extraordi 
| 


inch downwards. By varying the size of the flame, 
and the place at which the quartz is held 
| you can produce anything between this complex cable, down to those 
fine tapering tails which no microscepe can follow to the end. The fol 
lowing hints may be of use to those who are going to mount apparatus 
| upon fibers for the first time. Having chosen a fiber of the right diam 
leter and longer than is ultimately required, the first thing to do is to 
| fasten a small fragment of gummed stamp paper to one end. 


|the proportion of the gases, 


This acts 
The upper 
lor fixed support must next be fastened to the free end of the fiber. | 
prefer a common blanket pin passing through a cork to any of the more 
elaborate contrivances in common use; however, whatever is going to 
be used for the fixed support should be pointed at the lower end. 

If the needle or other thing to be supported is very light—that is, 
nowhere approaching the breaking weight of the fiber, shellac varnish is 
| the best thing to use as the cement. Just moisten the last five milli 
meters above the pin with this varnish, and—holding the fiber near its 
free end in one hand, and the pin in the other, with the little finger of 
one hand resting against the little finger of the other, for the sake of 
steadiness —immediately apply 
which it will 


jas a weight, and makes the following processes more easy. 


the fiber to the varnished surface, to 
Then pull it endways through a distance of half a 
millimeter about, to make sure that when all is dry there will be no sud- 
den bend the A hot piece of wire, or knife, or pair of pliers 
must then be applied to the pin above the varnish, so that the heat may 
be conducted down slowly to drive off the remaining alcohol and melt 
the shellac. After this the fiber is securely held at that end. 

If the thing to be supported is very heavy, varnish is not so good as 
melted shellac, but this is much more difficult to apply 


stick. 


in fiber. 


The pin must 
be warmed and smeared near the joint, and while hot the fiber must be 
applied and slightly pulled. Whether varnish or melted shellae is used, 
it is essential to work in a proper light. A table in front of a large win 
dow in the day, or supporting one or two movable gas burners at night, 
will do perfectly, provided that a really black background exists, upon 
which the fiber may be made evident. 


Black velvet, or paint or paper 
The only background that does well, and one that 
is easily arranged, is the darkness inside a drawer just pulled out an 
inch or two. 


is no use whatever. 


Assuming that one end of the fiber is properly fastened, the next 
thing is to determine the exact length required. For this purpose I al- 
ways make a drawing on a perfectly clean and smooth board, showing 
the point of the pin at one end, the extreme end of the thing to be sup- 
ported, and the position of the mirror or whatever determines the length 
of the fiber. 

The holding-pin is then raised up until the paper weight is hanging in 
the air. This is then allowed to rest on the board and slowly dragged 
along until the point of the pin is exactly over the corresponding mark 
on the board, and the paper wafer is in the line of, but beyond, the 
other mark. The fiber is then straight, and must pass over the mark 
which indicates the upper end of the apparatus that is to be suspended, 
though, of course, nothing can be seen. A knife is then drawn across 
the board, say, five millimeters beyond this mark. By this means the 
fiber is cut, and the five millimeters are left for the purpose of attach- 
ment. The needle or suspended thing is then fastened in the same way 
as the pin. It is well, then, to drag the needle along until the mirror is 
exactly over its place on the drawing, and see i the upper pin is also in 
its place. By warming either pin, and pulling the fiber, a slight altera- 
tion can be made if necessary. 

The paper weight with the remainder of the fiber may then be taken 
up, and the free end fastened on a microscope slide and labelled, so that 
the diameter of the fiber may at any time be found. If the fiber, illu- 
minated by a distant light, had been examined with a prism first, and 
the dark bands of the spectrum had been found straight and uniform 
from one end to the other, and it is only such fibers that I use, then the 
| diameter must be the same over the whole length. 








| Though-I have given a large proportion of the time at my disposal to 
this one part of the subject, I hope that it will not be considered that I 


| have occupied more time than is demanded by the importance of the 


and the fiber is projected on to the approaching body. ‘This may be re- | su bject or the value of the results, of which some are now published for 


peated several times, 





the first time, 


(To be continued.] 








Oct 28, 1889 


American Gas Light Zournal. 


573 





Inaugural Address of President Robert Bridge. 
<=_ 

Read at the current half-yearly meeting of the North of England As 
sociation of Gas Engineers. | 

Gentlemen—In electing me as your President, you have conferred an 
honor on me which I highly appreciate, and for which I tender you my 
warmest thanks. Proud as I am of the position, I fear I shall not, in | 
the remarks I am about to offer, say anything to justify my selec 
tion; but I shall do my best to lay before you a few points bearing | 
upon our industry, which, if they first of all stimulate thought and then 
action, I shall feel amply recompensed for any little trouble I have been 
at in selecting and linking these points together. 

I have nothing novel or original tosubmit for your consideration. Re- 
search into the laws that regulate the production and formation of gases 
is of the utmost importance and value ; but in order to perform this 
work satisfactorily, three things are essential—the trained and well bal 
anced mind, ample leisure, and plenty of funds. Now, the older mem | 
bers of this Association do not require to be reminded that technica] 


training schools did not exist in their younger days, when the receptive 


faculties were keen; and that consequently they did not enter upon their | 
| 


duties as managers of gas undertakings as fully equipped in technical 
] 
} 


It is to their credit, 
however, that they have, as a rule, met and overcome difficulties which 


detail as the generation now coming to the front. 
their successors will never be called upon to contend against. But even 
assuming that a man entered upon his duties with a fair knowledge of 
physical laws and of the chemistry of the compounds of coal gas and 
its bye-products, if he is to apply that knowledge to secure present and 
future benefits to his employers, he must have Jeisure to prosecute his 


projects ; and, having arrived at certain definite conclusions, he must 


have the means to give effect to them. I am afraid that, inthe majority 


of works in this country, the leisure to experiment is difficult of attain- | 
ment, and the funds to demonstrate are not always forthcoming. 

We live in go-ahead times. Shareholders want a quick return for | 
their money ; and members of corporations apply profits in relief of | 
rates, not always because they believe the principle is right, but in or 
The 
servant of these bodies, therefore, must be upon the alert to avail him 


der to secure for themselves popular favor at municipal elections 
self of the discoveries made by more fortunate brethren ; and while 
he keeps one eye upon the results flowing from original research, 
Not 
field 
gas 
The electric light, as a powerful illuminant, seeks to sup- 
plant gas lamps on the public thoroughfares; and the incandescent elec 
trie lamp and the much-despised oil lamp are worming themselves into 
Recently, too, water 
gas has threatened to oust coal! gas from the manufactory, and to try 
conclusions with other illuminants in lighting large buildings. I am, 
as I have already indicated, in the unfortunate position of not being 
able to submit any considerations founded upon original research upon 
these subjects ; 
your time in giving expression to some thoughts which have occurred to 
me in connection with them. 

First, then, with regard to electric lighting. If anyone takes the 
trouble to read the record of this system of lighting, from its meteor-like 
appearance in 1878 or 1879 down to the present moment, he will be 
astonished, not only at its commercial fluctuations, but at the progress 
it has made. The financial convulsions which succeeded fts advent were 
not long in subsiding. Ina brief space of time fortunes were lost and 
made. The outburst was succeeded by a calm. Although Stock Ex- 
change sharpers could no longer delude the public with glowing ac 
counts of the future of the electric light, yet scientists who had set their 
minds to the solution of the all-important problem of how the electric 
current could be manipulated, did not rest from their labors. From time 
to time they have made discoveries in the direction of cheapening the 
cost of production and improving the steadiness of the light. It would 
not have been very creditable to science had advances not been made. 
The ablest physicists and mathematicians of the century have been work- 
ing at the problem from various points of view. The steam engine to 
drive the dynamo has been made as perfect as human ingenuity can 
suggest ; the dynamo has been improved, so that now much superior re 
sults are obtained at a less expense than was possible two or three 
years ago ; and last, but not least, the introduction of transformers en- 
ables electricians who believe in sending out a high potential current 
from a central station, and thereafter to distribute it at low pressure to | 
customers to give effect to their ideas. This system is said to be more | 


dangerous to work than the other, of supplying a low potential current | 


he must keep the other eye upon their commercial advantage. 
only to do this, but the 
of artificial lighting is not now entirely in the possession of 


has he he must never forget that 


companies. 


favor with certain classes in the domestic circle. 


but, in lieu thereof, I propose to occupy a portion of 





| 
1 


| ical. 


|Company at Deptford are on a gigantic scale. 
| been made to supply over two million lights of 10-candle power each. 


| when gas is consumed in the wasteful way that widely obtains. 


lare being crowned with success 


from a variety of stations. But both systems are to be applied in Lon- 
don ; and experience will soon tell which is the better and more econom- 
Mr. Ferranti, the electrician of the London Supply Corporation, 
is the apostle of the high initial potential system. The works of this 
Arrangements have 


When I mention that there are six or seven other companies, each pre- 
paring to supply hundreds of thousands of similar lights, we must con- 
clude that there is to be serious competition for public and private light- 
ing. as manufacturers in the face, and we must ad- 
mit that they are ominous. That important advances have been made 
in electric lighting must be frankly admitted; and tredit must be ac- 
corded to the electricians, who have by their inventions enabled these 
advances to be made 


These facts stare 


o 


While I am prepared to make this admission, it does not follow that I 


With all 


think the new illuminant is likely to injure the gas industry. 


its advances, and with all the cheapening processes that have been 
| brought into play, the electric light is still twice as costly as gas, even 


And if 


the cost per unit of light is taken, and if we employ the latest types of 


| regenerator lamps in making comparisons, I unhesitatingly affirm that 


the electric light i 
from this that the 


four or five times more expensive than gas. I reason 


light will not interfere with the prosperity of 
A certain section of the community will 


’ 


electric 
gas, except in a limited sense 
doubtless adopt the light 


} 


i 


It is new, it is fashionable, and ‘‘ faddists’ 
But, with the great section of the Brit 
ish public, novelty has few charms when it means additional annual out- 


say that it is healthier than 


yas 


lay ; nor does the idea of being in the fashion with light exercise much 
influence upon merchants, whose eyes are constantly fixed on the money 
columns of their ledgers. Those who argue in favor of the electric 


light on sanitary grounds know that, where incandescent lamps are used 
I may say that I recently 
a certain hotel in London, the dining room 
He said that it was so stuffy that 
the ventilation. 


in a room, there is ibsence of ventilation. 


l 
! 
of 


vas had to be used to improve 


aul 
eard a gentleman speak of 
which is lighted th glow lamps. 
g When we consider the 
light itself, we cannot give it unconditional approval. The lamps are 
said to give out light equal to 10 or 16 candles, as the case may be; but* 
it is notorious that, after they have been in use for some time, the inten- 
sity of the light decreases. I cannot give a scientific explanation of this; 
but several cases have come under my notice where tests have been 
made, which showed that lamps were not giving much more than half 
the amount of light bargained for. The most recent instance in point is 
The authorities en- 


tered into a five years’ contract for a hundred 25-candle power incandes- 


the little town of Conshohocken, in Pennsylvania. 
cent lamps. Not being satisfied that the contract was being fulfilled, an 
investigation was made ; and it brought out that on one night the aver- 
andles. 


recent improvements which have been effected in the 


age was 12.23, and on another night 15.25 ¢ 
the 
: 


lamps and the mode of 


Despite 
using the current, there have been miserable 
Particularly I would refer to Barnet and 
Possibly the failures there are due to causes which addi- 


failures to maintain a supply. 
Leamington 
tional outlay would remedy; but such an explanation has not been 
A week or two ago an installation was opened in Bradford, 
where the Corporation have spent from £20,000 to £25,000. Report 


speaks favorably of this installation, but it has not yet been established 


given. 


long enough to enable one to come to any conclusion regarding it, 
whether of a favorable or an unfavorable character. In Leeds, and in 
several other large provincial towns, preparations are being made to in- 
troduce the new ill whilst in London the electric light is being 
largely used at the West End Immense sums of money have been 
spent in erecting plant and laying down mains tosupply the metropouis. 
We will wait with interest to see whether these companies are able to 
Even should they prove success- 
It is notorious that wher- 
ever the electric light has been introduced, and has been fairly main- 


uminant ; 


commend themselves to public favor 
ful, gas managers need not be downhearted. 
tained, the demand for gas has increased. This may have been because 
the bright light upon the streets causes people to be more liberal in their 


use of gas when they get home; or it may be that gas companies have 


‘or business in other directions—as, for in- 


now an incentive to push 


| stance, cooking and heating, and motive power—and that their efforts 


In London the returns of gas com- 
The same may be said of Paris. 
In Berlin, the yearly percentages of increase in the manufacture of gas 
since 1879-80 have been 1.2, 2.5, 4.0, 3.7, 3.1, 3.4, 4.7, 4.4, 6.39. This 
greatly increased rate of increase has been attained in face of the fact 
that at Berlin the number of electric installations grew during these 
years from 333 to 459; the number of are lamps, from 1,554 to 2,249 ; 


panies continue to show an increase. 
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and the number of glow lamps, from 22,363 to 45,552—that is, from 
about 3.1 to 5.9 per cent. of the whole lighting of Berlin. The localities 
most brightly lit up by the electric light have had specially large rates 
of increase in gas consumption ; these going up as high as 8.5 and 10.5 
per cent. These are encouraging figures; and they bear out my con- 
clusion, that should the electric light find favor in the eyes of a section 
of the community, its introduction will aid rather than injure our in- 
dustry. 

I now turn from the consideration of one branch of artificial lighting 
—a branch which, within a decade, has swallowed up millions of money 
—to another, which has been foisted on the public with much trumpet- 
blowing and beating of drums. I refer to water gas. Now, gas mana- 
gers are not the men to decry any movement which has for its object 
the substitution of gaseous for solid fuel. They are too familiar with 
the enormous waste which results from the combustion of solid fuel in 
open grates, to oppose reform, they also know that the products of such 
combustion not only pollute the atmosphere of our towns, but in some 
respects render town life miserable. To fuel gas everyone must look 
for the conservation of the stores of coal locked up in the bowels of the 
earth, and at the same time for the purity of the atmosphere which is 
essential to the health of every human being. But the question presents 
itself, What sort of gaseous fuel must be used’ ‘There's the rub?’ 
Naturally, as gas men, we say coal gas. But the advocates of water 
gas, which has recently sprung into prominence in this country, main- 
tain that if reform of the smoke nuisance is to be effectual, water gas 
must be used ; their arguments being founded mainly on the not gen- 
erally accepted assertion that it is cheaper than coal gas. That a larger 
yield of gas per ton is obtained by passing steam through incandescent 
coke than by destructive distillation foes without saying; and that the 
water gas is not so liable to deterioration as the coal gas through the ap- 
plication of pressure, or because of variations in external temperature, 
must be admitted. But various objections have been raised to the uni- 
versal employment of water gas. The principal objection stated (by 
people who do not take into account mechanical difficulties) is that the 
gas is highly poisonous, and consequently dangerous to life—its poison- 
ous properties not being made evident before the victim has started on 
that journey whence no traveler returns. This, however, is an objec 
tion which can be easily overcome—that is to say, the gas may be made 
to smell, and that, too, most villainously, so that, should there be an 
escape, its presence in the atmosphere makes itself instantly apparent. 
My principal objection is not to the gas itself, but to the way in which it 
has been publicly advertised as the panacea for all yas ills and bills. 
Regarding it, statements have been submitted to the public of a mislead- 
ing character ; and many members of the community who, carried away 
by the rosy-hued statements, invested their capital in this new-fangled 
undertaking, have had time to repent at leisure. 
cubic feet has charms to woo a coal gas ridden public. 
they continue to pay 2s. 6d. and 3s. per 1,000 cubic feet for coal gas 
when water gas can be supplied for 4d. per 1,000 cubic feet? Such is 
the inconsiderate way in which many users of coal gas argue. 

For metallurgical purposes water gas may be advantageously used ; 
and in this field it may be largely employed in the future. But even 
here its supremacy is disputed by the advocates of producer gas. 
not enter into the respective merits or demerits of these gases ; it would 
be foreign to the object I have in view. I want tosay, however, that 
water gas cannot be sold to the public for domestic purposes at rates 


much below, if below, those now charged in many towns for coal gas ; | 
and consequently there will be no inducement to the public generally | 


to encourage water gas companies. Ifthe public are content to use mag- 
nesia or other metallic combs with a low quality gas, we are in a posi- 
tion to serve them ; but before the public demand gas of low illuminat- 
ing power, in order to have cheap heating and cooking fuel, I trust they 
will consider the question in all its bearings. Should they do this, water 
gas will be relegated to iron and steel factories, where its employment 
may result in economy of fuel and the production of better goods. Here 
I may mention that we have recently heard of a process whose birth- 
place is America, and from which great things are anticipated. This is 
the Loomis process. Theinventor reverses the usual mode of admitting 
air at the bottom of the furnace. By means of an exhauster he sucks 
air, and afterwards steam, through the incandescent mass. The first 
products are producer gas, which may be used in gas works to heat the 


Gas at4d. per 1,000 | 
Why should | 


I will | 





: : : 
| understand that the process is shortly to be tried by a firm in Sheffield ; 


and we shall all be glad to learn further about the experiment. 

Upon the future of water gas and coal gas I will not prophesy; but I 
have for some time thought that the day may arrive when gas com 
panies and corporations may have to face the question whether it will 
not be a wise policy to reduce the quality of gas, and sell it at consider 
ably lower rates than now prevail, and thus secure a large day as well 
as night consumption. I know that this will involve many mechanical 
changes; but if the necessities of the times urgently demand these 
changes, then suppliers must adapt themselves to the altered cireum- 
stances. Many of us here to day have seen cherished ideas concerning 
the manufacture of gas and the economies of its distribution rudely up 
set; and if we areto have a revolution in gas supply—whether for 
lighting, heating, cooking, or for motive power—let us be prepared for 
the altered state of things, so that we may continue to manage the works 
committed to our care with that degree of success which has rewarded 
our past endeavors. 

I now pass on to the third subject which | indicated in my opening 
remarks, namely, that of oil. Of the three competitors of coal gas in 
the field, this is perhaps the most insidious. It drains gas companies of 
customers one by one; and once they have come under the influence of 
oil, it is no easy matter to get them to return to the gas fold. The rea 
son why so many people use oil is apparent. They are not called upon 
to pay for the laying of service pipes ; they are not required to pay for 


| gasfittings ; it is not necessary that they should pay meter rents ; and 
lastly, they are not compelled to deposit a certain sum with the treasurer 
of a company or a corporation before they are allowed to get, not a lux 
ury, but one of the necessities of modern civilization An oil lamp to 
suit all tastes, from the tenpenny life destroyer to the wsthetic model 
suited to the drawing room of the successful tradesman, may now be 
to 


had in every town in the United Kingdom ; and oil can be obtained 


fill and replenish these lamps at an almost nominal sum. By using oil, 
the householder is free from all the harassing restraints imposed by gas 
They may follow their own sweet wills in 
the number of lights they shall have ; and they may regulate the size of 
Now, 


having a knowledge of these facts, is it not suicidal policy for a compa 


companies in olden times. 
those lights by the quantity of oil they may be able to purchase. 


ny to refuse a supply of gas because a would-be customer will not pay a 
few shillings for a service pipe ? This would-be customer argues that he 
and 
that, therefore, to pay for a service is just to give so much money to his 
A gas company cannot argue in this way. 
| has been laid, it is laid for all time—for present as well as for future oc 
|cupants of the house—and the service being there, the chances are all in 
| favor of the assumption that the new tenant will use the gas supply. 
Some time ago I took pains to ascertain how much oil came into Don- 
caster, and, tomy astonishment, I learned that the quantity was upwards 
of 1,000 tons annually. Ido not know how long this state of affairs 
| may continue, because I may say that withia the past twelve months we 
| have in the town given services free and abolished meter rents. The 
| discontinuance of the meter rent was equivalent to a reduction of 5d 
| per 1,000 cubic feet to one-sixth of our consumers. Already I begin to 
appreciate the beneficial effect of these measures in the increased number 
of consumers and the increased demand for gas. I am decidedly favor- 
able to the removal of all artificial obstructions to consumption of gas. 
Manufacturers, whether they be corporations or companies, cannot too 
soon recognize the fact that they must conduct their businesson commer- 
cial lines, and not only remove antiquated obstructions, but push for 
Mr. Cox, Jr., of 
Sunderland, is to favor us with a paper on ‘‘Gas Popularization.” I 
trust the views he will enunciate will help us to see ahead more clearly 
than we do at present. 

We occupy a unique position in Doncaster. We are able to make any 
sort of gas we like here and supply it to the public without infringing 
| the terms of the Act of Parliament under which we work. Solong ago 
| as 1827 it was determined to light the streets by means of gas. A com 
| pany was then formed, the Mayor and the Corporation buying the 
| greater portion of the shares for the burgesses of Doncaster. A Com 
| mittee of Management was appointed. The then Mayor, Mr. R. Little- 


} s . . 
| wood, was chosen as chairman. The clause in the Act which entitles us 


may remove to another town, or another part of the same town; 


successor. When a service 


business in the same way as a modern business house. 





| to make and sell any sort of gas runs as follows: 


retorts; then, as I understand it, ordinary coal gas is obtained ; and | That the object of the said undertaking shall be as well the lighting of 
afterwards steam is passed through the mass and water gas is produced. | the streets, lanes, and other public passages and places within and in 
This latter gas is mixed with the coal gas and sent out to customers. It| the vicinity of the town of Doncaster with inflammable air or gas to be 
is claimed for this system that the tar is nearly all converted into gas ; | produced from oil, coke, coal, or any other substance which the said 
that the final product contains a much smaller percentage of carbonic Mayor, Aldermen and Capital Burgesses, for the time being, or the ma- 


oxide than ordinary water gas, and that it has a high thermal value. I/| jor part of them, in Common Council assembled, shall think best, as for 
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supplying such inflammable air or gas for lighting private houses, shops, 
manufactories, warehouses, or other tenements belonging to private in- 
dividuals in the said borough and its vicinity. 

There is another subject which demands consideration at our hands, 
as it is now forcing itself upon all communities. 
lation. 


I refer to sewer venti- 
I know this subject has engrossed the attention of eminent en 
gineers for some considerable time, and that a large amount of scientific 
and practical experience has been brought to bear upon it with varying 
success. I was induced some time since, in conjunction with our Medi- 
cal Officer, Dr. M. Wilson, and our Borough Surveyor, Mr. Crabtree, 
to construct and erect a lamp to be fixed in connection with the sewer. 
The lantern, I may explain, is one of the ordinary high power type. In 
stead of being open at the bottom for the supply of air for combustion, 
it fits tight round an upcast pipe of 6} inches diameter. This pipe runs 
through the center of the lantern, its upper end being open to the at 
mosphere, and down through the column to the sewer. The lamp is 
lighted by six ordinary burners, each burner having a 4-feet per hour 
regulator, and the atmosphere for combustion is supplied through a 
series of holes in the upeast pipe at the base of, and inside, the lantern, 
so that whatever air is needed to maintain combustion comes from the 
sewer. In the shaft of the column, just above the plinth, adoor is fixed 
for the insertion of the anemometer. From some experiments we have 
made we have obtained the following results: The sectional area of the 
upeast is 35 square inches; and the velocity of the current induced by 
the lighted lamps was 16,414 lineal feet per hour, or 3, 
sewer gas removed per hour. 


989 cubic feet of 
I am aware that the owners of other sys 
tems give figures far in excess of these ; but as I have not patented mine, 
and as I am not running it for trade purposes, I give you the actual re 
sults. L[ saw, some short time ago, in one of the Leeds papers, that the 
Leeds Corporation were experimenting on the same lines as I have been 
adopting : and this convinces me that, although I may not have ‘struck 
ile,” there is ‘‘ile” to be struck in this direction. My object in bringing 
this matter before you is to induce the younger members more especially 
to give this subject their earnest attention. I may say that the lamp de- 
scribed is now at work and has been since March last. 

The past year has not been prolific of new inventions; and, conse 
quently, | have not many remarks to make. But I cannot let the pres 
ent opportunity pass without reverting to the very valuable paper read 
by Mr. Valon, of Ramsgate, before the Gas Institute at its last meeting. 
Continuous purification in covered vessels has been the dream of engi- 
neers for a considerable time ; and I consider that Mr. Valon has almost 
achieved this very desirable object. You are all in possession of his ar- 
uments and statistics; and, therefore, there is no necessity to recapitu- 
late them. I may say, however, that I have no doubt those of you who 
anticipate increasing your purifying area, will very carefully consider 
the Valon-Brin oxygen process of purification. 

Standard sizes for all gas works stores have been advocated by this and 


| 


| upper guiding 


kindred Associations ; and I believe some expression of opinion hasbeen | 


given that our respected Secretary should communicate with other Associ 


ations with the view to bring about this very desirable object. I do not 


know whether anything has been done; but I do recognize the difficulty we | 


should meet in trying to have one uniform size of retort. It is generally 
gas managers—each manager thinking his own the best. He may be 
perfectly right as far as his requirements go, but altogether wrong so 
far as his neighbor is concerned. Who is to fix this standard? He 
would be a bold man who would rise and say it shall be so and so. The 
question, in my opinion, can only be solved by constructive engineers 
of large practical experience, who are able, from their own observations, 
to give standard sizes of retorts. 
has done good service to this Association, who is ever ready to give us a 
helping hand, and whose opinion we very much value. 
gest a standard size of retort. Even if he did, however, I am not sure 
that it would be adopted by every country manager. It has been ar- 
gued that we shal) obtain our materials cheaper if greater uniformity in 
sizes prevails ; and doubtless there is some truth in such an assumption. 
But in face of the difficulties of position and situation, I am afraid we 
shall have to submit to the present state of affairs until ‘‘Time’s sooth 
ing hand” or engineering skill shall have removed difficulties. 
Referring to other stores than retorts, I think we have not much to 
complain of. There was a time, in my own memory, when, for in- 
stance, a §-inch bolt from one firm was quite a different thing from a 
§ inch bolt from another firm. Happily, with the name of Whitworth, 
this anomaly has disappeared. Purchase iron tubes to-day from any firm 
in the kingdom, and they will follow each other as easily as they would 
do consecutively from one maker. The same thing applies to cast iron 


changeable ; although some of the meter makers would do well to keep 
this matter more prominently before them. 

[I will not occupy your time by discussing the question of large and 
small ascension pipes, or the various forms of condensers and scrubbers 
now in use, as these subjects have been thrashed out times innumerable. 
But I should like to briefly refer to the matter of sulphate of ammonia 
apparatus. I feel sure we have something more to learn on this very in- 
teresting subject. Between the old Coffey still and the Feldmann’s pro- 
cess, although there is a wide difference, there is yet much in common. 
The Feldmann’s process appears to be in favor just now. Theapparatus 
at the works of the Doncaster Corporation was locally constructed, and 
is of small dimensions, but capable of distilling 100 gallons of liquor 
It is easy of 
manipulation, requires but little attention, and is cheap and sure ; and 


per hour, and freeing it of ammonia to 4 oz. per gallon. 


if I were extending I would keep to the same sized still, and increase 
the number as I would in retorts. I hope some member of this Asso 
ciation will favor us with a paper on this subject at our next spring 
meeting 


About gasholder construction, I have little tosay. This subject has 


I 
1 Doncaster last year the model of Mr Gadd’s 


t exhibited 


been exercising the minds of engineers for some considerable time. 
had the pleasure of seeing i 
It here to the members of the Manchester 
District Institution of Gas Engineers. 


system. was firs 
At that time I, in common with 
other managers present, was much pleased with the originality and sim 
plicity of the design; and with the absence of cumbrous columms and 
But in looking over the pages of the Journal of Gas 
Lighting \ast week I saw an elaborate illustration of Gadd and Mason’s 
the and I must 
mplicity received, to say the least of it, a shock. 
opinion upon this subject may not be worth much ; 


improvements il construction of gasholders : confess 
My 


but it appears to me 


that my ideas of si 
that the difference in cost between the old upper gearing, which has be 
and light 


come cheap, strong 9 and the new arrangement, with its multi 
plicity of spur wheels and revolving shafts and spiral gearing, eannot 
be material, while its simplicity has vanished. I have very vivid recol 
lections of leaving a very cosy fireside on cold winter nights to set free 
one of the late John and James Malam’s rack-and-pinion guided gas 


holders, and | 


prefer not to renew that experience. When I compare 


these appliances I am inclined to ask whether there is anything new 


under the sun | bring this matter before you as worthy of thought. 
And now, gentlemen, in conclusion, allow me to say how much vleas- 
ure I have at seeing so many of my professional brethren in Loneuster. 
We are all engaged in one common cause—that of supplying gas forar- 
tificial lighting and as fuel, at as low a price as possible. We are, as I 
have shown you, surrounded by competitors in one important part of 
the field—namely, that of public and private lighting. I repeat that we 
have nothing to fear so far as the loss of business is concerned ; but 
there may be a change of venue for the sale of the manufactured arti- 
cle. That, however, is yet a matter for the future to decide. Mean- 
while we ought to strive to make gas’still more popular than it has ever 
while should zealously cultivate that branch of business 
in which we have so long reigned supreme, we should, octopus-like, 


been ; and we 


|spread out our arms and fasten upon every other part of the field where 
known that there are nearly as many sizes of clay retorts as there are | 


We have a gentleman among us who | 


He might sug- | 


| an interesting character. 
mains. Even meter unions from several different makers are inter- | 


gas is required, whether it be for lighting, for heating, for cooking, or 
for driving engines. With a fair share of the public patronage in each 
of these departments, our industry will not only maintain its present 


powerful position, but will increase in importance and stability. 





SPECIAL ENGLISH CORRESPONDENCE. 


te 





COMMUNICATED BY Norton H. HUMPHRYs. 
SALISBURY, Oct. 10, 1889. 


Hlectric Light in Practice Water Gas Before the Tron and Steel 
Institute.—Gas and Ventilation at Paris.—Mr. J. H. Cox, on Gas 
and Ventilation 


It is probable that, in the course of a few months, some practical infor- 
mation as to the cost of working and distributing electricity for lighting, 
on the large scale, will be fortheomimg. At any rate, several ventures, 
n our principal towns, are in progress for 
a regular commercial scale ; but whether the 
extreme reticence as to the publication of actual working statistics, that 
has been a remarkable feature in connection with previous attempts at 
practical electric lighting, will still be adhered to, remains to be seen. 
Meanwhile some information that has been published at Stafford is of 
It appears that the town council of that town, 


having the question of electric lighting under consideration, very wisely 


both in London and also i 


working this system on 
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| 
referred to their own town clerk, and to the Engineer of their gas 
works—Mr. J. Ferguson Bell—for a report on the subject. The former 
gentleman addressed himself to the legal aspect of the case, and Mr. 
Bell gives his opinion on three important points. These are: (1) What | 
is the minimum demand for electric lighting that would justify the es- 
tablishment of works of supply, and within what area? (2) What is the 
minimum capital outlay that would be necessary? (3) What is the min- 
imum price of supply that would be remunerative, and what would be 
the equivalent price of gas? In answer to the first question, Mr. Bell 
considers that electric light works should not be established unless there 
is a probability of at least 2,000 sixteen-candle incandescent lamps being 
required within the area of supply, and an actual guarantee for 1,200 
such lamps for a period of two years at a fixed price. The cost of the 
necessary plant, exclusive of land (the corporation possess a suitable 
site), he puts at £14,500. This includes two boilers 30 ft. long by 74 ft. 
diameter, three 100-horse power high-pressure compound steam engines, 
three alternating current dynamo machines (each capable of supplying 
1,056 sixteen-candle incandescent lamps), 150 transformers, charging 
and distributing mains, regulating and testing instruments, and an 
allowance for contingencies. It will be seen that this includes a re- 
serve of engine and dynamo power in case of contingencies. As regards 
the cost of electricity as compared with gas, Mr. Bell remarks that when 
the former is used in 16-candle incandescent lamps, and the latter in or- 
dinary burners, the price charged per unit (1,000 watts) multiplied by 10 
gives the cost of 1,000 cubic feet of 16-candle gas. The prices now 
charged by electric supply companies vary from 7}d. to 8d. per unit, 
and this is equivalent to gas at 6s. to 6s. 8d. per 1,000 cubic feet. This 
does not include charges for rent of meter, converter, safety fuse, switch, 
etc., which range from £2 10s. to £7 per annum, according to the num 
ber of lights in use, and therefore represents a considerable addition to 
the “electricity” bill. Mr. Bell observes that electric meters are costly, 
and believes that a meter well adapted for general use has yet to be in- 
vented. He therefore recommends, in the first instance at any rate, a 
definite price per lamp per quarter. A 16-candle incandescent lamp, 
charged by meter at 7d. per unit, would cost £2 12s. per annum of 
1,500 hours actual use; and a gas light under similar conditions would 
cost £1 2s, 6d. with gas at 3s. per 1,000 cubic feet. The report concludes 
with an estimate of working expenses, showing that 1,200 lamps, at a 
contract price of £2 each, would yield a moderate profit, and 2,000 
lamps on similar terms, a handsome profit. According to Mr. Bell's fig 
ures, 2,000 lamps or upwards could be supplied at a price equivalent to 
4s., or 4s. 6d., per 1,000 cu. ft. of gas. 

But Mr. Bell’s estimate is deficient in one important point. In the dis- 
tribution of: gas we have the item of ‘‘ unaccounted -for” gas to encoun- 
ter. This ranges from 2 up to 20 per cent., according to circumstances. 
I have not been able to ascertain whether, in the distribution of electri- 
city, there is anything in the way of ‘‘ unaccounted-for” electricity. It 
is easy to take 200 horse power and divide it out between 2,000 incandes- 
cent lights, extended over an area of perhaps 1,000 yards square. But 
what I want to know is, assuming such a plant to be at work, would all 
the lights far and near come up to the 16-candle pitch ? Would it not be 
necessary to do work with a considerable excess of horse power, say 
more like 300 than 200, to secure such a result? To put the question in 
another way, is it possible in practice to secure perfect insulation 
throughout a system embracing several miles of conducting wire of var- 
ious sizes ? 

A paper was read at the meeting of the Iron and Steel Institute, at 
Paris, on the subjectof Water Gas, by Sir Lowthian Bell, who is one of our 
highest authorities on all matters pertaining tometaliurgy. While draw- 
ing attention to the value of water gas for special purposes where intense 
temperatures were needed, he was by no means positive as to its gen- 
eral utility for heating and lighting. Mr. Sampson Fox, who has 
been a principal character in the recent water gas financial op- 
erations in England, attempted to make matters better in regard 
to the house-to-house distribution of that mixture, but failed in a re- 
markable manner. Mr. Fox has already claimed great economy in dis- 
tribution by applying an initial pressure of 600 pounds per square inch, 
and thus getting as much gas through a wrought iron pipe of 14-inch 
bore as is supplied by a 36-inch gas pipe in the ordinary way. But on 
suggesting this brilliant notion he was at once met by awkward ques- 
tions as to the amount of power required for compression, and other 
practical details. He was equally unfortunate in regard to the dangers 
of leakage, which he disposed of by the suggestion of thoroughly tight 
gas fittings, and a little volatile oil to odorize the gas. It was generally 
understood that a higher pressure at the point of consumption was re- 
quired tor water gas than for coal gas. Sir Frederick Abel thought that 

great caution would have to be exercised before water gas could be satis- 


| obviated 


| ances such as could be readily fitted up at an inconsiderable cost. 


factorily employed for indoor illumination. Although an experienced 
gasfitter might secure ‘‘ thoroughly tight” fittings, he was doubtful as 
to the possibility of obtaining such in the ordinary way, even with care 


| fully overhauled gasfittings, so as to admit of water gas being used as a 


substitute for coal gas. An ounce of fact is worth a bushel of theory, 
and if Mr. Fox would take a gasfitter of average intelligence to the 
premises of any ordinary gas consumer, substitute an accurate test meter 
for the one in general use, and then set the man to work to make the 
fittings ‘‘thoroughly gas tight,” so that the pointer should not move, 
say, 1-1000th part of a cubic foot in five minutes, his knowledge as to 
the possibilities of securing that result would be greatly advanced. In 
many of our towns, thanks f: the use of cheap gasfittings, it is supposed 
that the use of gas is necessarily attended by a taint of escaping gas 
about the house, and inedical gentlemen have consequently formed a 
If this is 
the case with coal gas containing 5 per cent. of carbonic oxide, what 


prejudice against its use in ordinary sitting and bedrooms. 


would they say about water gas containing 25 to 30 per cent. of carbonic 
oxide, and supplied at a higher pressure ? 

The current number of the Journal des Usines a Gaz contains an 
interesting description, illustrated with well executed drawings (one of 
which is printed in colors) of a system of ventilation in connection with 
the gas lighting adapted to one of the show rooms of the Paris Gas Com 
pany, as arranged by M. Levy. It is the more interesting as having 
been erected in an existing building, and so far as one may judge from 
the drawings, the premises consist of a large double-fronted shop, situa 
ted in a principal thoroughfare. The burners used are of the Cromartie 
or of the Wenham type, and comprise 12 single burners and a cluster of 
5. The products of combustion are conveyed into flat rectangular tubes 
The 
awkward etfect that would be created by leaving these tubes naked is 
The whole of the ceiling is 
mapped out into an elegant design of panelling, the projecting mem- 


of galvanized iron laid just below, but not touching the ceiling. 


in 2 most ingenious manner. 


bers of which are so adapted as to conceal the iron tubes. They form, 
in fact, tight wooden cases to receive the same, and leave a clear space 
all round, thus avoiding any danger from excessive heating. The tubes 
pass from each burner into one main flue, and finally to an up cast 
shaft. 
mospherie gas burners, which can be lighted during the day-time when 


At the base of the shaft is a chamber containing a cluster of at 


the other burners are not required, and serve to maintain a draught in 
the chimney, and thus to draw off air from the apartment through the 
recuperator burners, securing proper ventilation and in fact performing 
the same work that is effecte 1 by the lighting burners when they are in 
use. Suitable provision is made forthe entrance of fresh air. This system 
could be readily adapted to existing buildings, or it might be erected as 
a temporary arrangement at exhibitions of gas apparatus, etc. 

It happens that the same subject was dealt with by Mr. J. H. Cox, of 
Sunderland, in a paper read before the North of England Association of 
Gas Managers, a few days before the publication of the magazine just 
referred to. Mr. Cox’s paper bears the attractive title of ‘‘ Gas Popular- 
ization,” and the portion that is devoted to the important subject of ven- 
tilation describes the results of some original experiments conducted in 
ordinary rooms with gas fires, recuperative burners and simple appli- 
Mr. 
Cox shows how an ordinary chimney may be utilized in this connec- 
tion simply by letting in an air brick or other convenient communica- 
tion at the ceiling level. The draught in the chimney, assisted by the 
warmth of the air at that part of the room, maintains a continual efflux, 
thus removing the products of combustion and respiration from the 
aparment. Of course a proper inlet for fresh air must be provided. 
The figures given prove conclusively that coal gas may be applied, in 
an economical manner, as an efficient agent for performing the three- 
fold duty of lighting, werming and ventilating our dwelling houses. 
And it is to be hoped that their publication will assist in rous- 
ing these interested in the sale of gas, who have hitherto been satisfied 
to lay quietly by and allow electricians and sanitary enthusiasts to abuse 
gas asa product of poisonous vapors, toa sense of the important future that 
awaits the application of gas as a ventilating agent; and to show that the 
advantages afforded by gas may besecured, not only with absolute remov - 
al of the products of combustion, but with perfect ventilation also, an ad- 
vantage that can never be afforded by the electric light. That some in- 
formation is badly needed on the subject by the public is continually 
Only the other day a councillor in one of our import- 
ant Western cities, speaking in public, said that the ‘‘ impurities in gas 
had slain their thousands and the explosions their ten thousands.” This 
was probably intended as an eloquent and metaphorical way of in- 
forming the public that gas is both poisonous and dangerous, when not 
used with ordinary reasonable care or intelligence. 


made evident. 
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[OFFICIAL REPORT, 





REVISED BY THE SECRETARY. 


Seventeenth Annual Meeting of the American Gas Light 


Association. 


a 


HELD AT BALTIMORE, MD., 


Kirst Day 


Light 
Hall, 


The American Gas 
Meeting at Concordia 


ISS!). 


Association 


Baltimore, 


Oct. 16, 17 AND 18, 1889 


MORNING SESSION, 


held its Seventeenth Annual 


Md., October 16th and 17th, 


The first session was called to order by the President, Mr. A. B 


Slater, of Providence, R. I., Wednesday, the 16th of October, at 10:30 


\. M. 


The Secretary, Mr. C. J. R. Humphreys, being absent on account 


of sickness, Mr. William Henry White was elected Secretary pro tem 


On motion of Mr. Harbison the reading of the minutes of the last an 


nual meeting was dispensed with, the same having been published in 


the gas papers 


CALLING THE 


Upon the call of the roll the following members were found to 


attendance : 


Adams, H. C., Philadelphia, Pa 
Adams, Wm. C., Richmond, Va 
Addicks, J. Edward, Phila., Pa. 
Allen, Augustus L., Poughkeepsie, 
N.S. 

Andrew, Jno., 
Atwood, H. A., 
Bartlett, EK. L., Baltimore, 
Baumgardner, John H., 
Pa. 

Baxter, Isaac C., Detroit, Mich. 
Robert, Halifax, Nova 


Chelsea, Mass. 
Plymouth, Mass 
Ma. 

Lancas 


ter, 


Baxter, 
Scotia 
saxter, Wm. H., Petersburg, Va. 
Betts, Wilmington, Del 
Bierce, Frank, Memphis, Tenn. 
Bill, George D., Malden, Mass. 
Blodget, Chas. W 
n, B., N.Y. 
Boardman, A. E., Macon, Ga. 
Henry, Bangor. Me 
Borgner, Cyrus, Philadelphia, Pa 
Bredel, Frederick, New York, N.Y 
, New York, N. Y. 
New York, N. Y. 
Byrne, Thos. E., Brooklyn, N.Y. 
Cartwright, Matt., Rochester, N.Y 
Cartwright, Wm... Oswe@o, N.Y. 
Chadwick, H a 


' = Lockport, N. 
‘hambers, John S.. Trenton, N..J 


Edward 


Brooklyn, 


Boardman 


Brown, E. C 


Bush, Jno. S.. 


~ 


‘hollar, Byron E., Topeka, Kan. 
ark, Walton, Philadelphia, Pa 
‘ovgshall, H. F.. Fitehbure, Mass 
‘ollins, A. P., New Britain, Conn 
‘onnelly, J. 8., New York, N.Y. 

K., New York, N. Y. 
Yonkers, N. Y. 
Milwaukee, 


‘onnelly, T. 
‘ornell, Thos. C., 
‘owdery, Ed. G., 
Wis. 

Crafts, David W., Northampton, 

Mass. 

Cressler, A. D., Fort Wayne, Ind. 
Wilmington, 


a a ae a a 


Curley, Thomas, 
Del. 

Cushing, Oliver E., Lowell, Mass. 

Daly, David, Jersey City, N. J. 

Davis, Frederick J., Waltham, 
Mass. 

Dell, Jno., St. Louis, Mo. 

Denniston, W. H., Pittsburg, Pa. 

Diall, M. N., Terre Haute, Ind. 

Dickey, Charles H., Baltimore, 
Md. 

Dickey, R. R., Dayton, Ohio. 


Down, Wm. H., New York, N. Y. 


ROLL. 


Faben, Charles R., Jr., Toledo, 
Ohio. 

Findlay, J. H., Ogdensburg, N. Y 

Flemming, Dudley D., Jersey 
City, N. J. 

Floyd, Fred W.. New York N \ 

Floyd, Henry E., New York, N. Y 

Fodell, Wm. P., Philadelphia, Pa 


Fowler, John, Philadelphia, Pa 

Gardner, .James, Jr., Pittsbure 
Pa. 

Gardner, William, Pittsburg, Pa 


Gates, Frederick Wm., 
Ontario 

Gibbs, W. W., Philadelphia, Pa 

Gilbert, Thomas D., Grand Rapids, 
Mich 

Glasgow, Arthur G., 
Mo 


Goodwin 


Hamilton, 


Kansas City 


W. W., Phila., Pa 
Gordan, J. J... Cincinnati, Ohio 
Graelf, Geo. W., Jr., Phila., Pa 
Gribbel, John. New York. N. ¥ 
Griffin, John J., Phila., Pa 
Hallett, J. L., Springfield, Mass 
Hambleton, F. H., Baltimore, Md 
Hanford, L. C., Norwalk, Conn 
Harbison, John P., Hartford 
Conn. 
Havward,Thos. J., Baltimore,Md 
Helme, Wm. E., Philadelphia, Pa 
Hookey, George 8., Augusta, Ga 
Hoover, C. E.. Winchester. Va 
Hopper, Thos. C 
Pa. 
Hopper, Wm. H., 


Germantown 


Germantown, 


Pa. 

Humphreys, Alex. C., Phila., Pa 

Humphreys, C. J. R., Lawrence, 
Mass. 

Jones, Edward C., So. Boston 
Mass. 


Krumholz, Joseph, Butfalo, N. Y 
Pa. 
Worcester, 


Kuehn, Jacob L., York, 

Lamson Charles D., 
Mass. 

Landsen, Thomas G., 
ton, D. C. 

Leach, Henry 


Washine 


B., Taunton, Mass 


Learned, E. C., New Britain, 


Conn. 


Waldo <A., Newton, 


Learned, 
Mass. 

Lindsley, Edward, Cleveland, O 

Littlehales, T., Hamilton, Ontario. | 








Conn Sisson, Frank N., Albany, N. Y 
Slater, A. B., Providence, R. I 


Jr., Providence, R. I, 


Loomis, Burdett, 


Lynn, J. T., Evansville, Ind 


Mayer, Frederick, Baltimore, Md Slater, A. B., 

McCleary, Al J., Phila., Pa Smallwood, James B., Baltimore, 
McDonald, Wn Alban N. Y. Md. 

McElroy Jno. H Pittsb ire’, Pa Smith, Marcus, Wilkes Barre, Pa, 


Mecllhenny. Jo Phila.. Pa Smith, Orlando F., Washington. 
MeMillin, Emerson, St. Louis, Mo ey. 4); 


Milsted, Wm. N.. New York City Smith, Robert A. C., N. Y. City, 
Monks, Richard J., Boston, Mass Snow, W. H., Holyoke, Mass. 
Mooney, W N York, N. Y Spaulding, Chas. F., Waltham, 
Nettleton, ¢ H.. Birmingham, Mass 

Conn Spaulding, Chas. S., Brookline, 
Newell, J it Mass. 

N. J Starr, James M., Richmond, Ind. 
Nute, Jos. E.. Jersey Citv. N. J. Stein, E., Philadelphia, Pa. 
O'Brien, Wm. Jie P i... Pa Stiness, Samuel G.. Pawtucket. 
Odiorne, Fred. } . Mass R. I. 

Pace, Geo. SI York, Taber, Robert B.. New Bedford, 

N. ¥ Mass. 

Park, Win K ¢ wip i Pa. Thomas Joseph R.. New York, 
Parri \\ ee. Ae Pn Ei 

Pearson, W 1 ¥ » Ont Thompson, James 'D., St. Louis, 
Perkins, Jas. D., New ¥ N. Y Mo. . 

Pratt, Edw. G., Des Moines, Towa Townsend, 8. S., New York, N. Y. 
Prichard, ( I Mass Tufts, Nathaniel, Boston, Mass. 
Quinn, A. ] R. I Turner, Thomas, Charleston, 8. C. 
Ramsdell,  ¢ ( es Vanderpool, Eugene, Newark, N.J 

Ind Wagner, Louis, Philadelphia, Pa. 
Rogers. J I J Plain Warmington, G. H., Cleveland, 

Mas Ohio. 

Rowland, | | Brook] N Watson, Charles, Camden, N. J. 
¥. Weber, Oscar B., New York City. 
Ro Wm. L., | Pa White, Wm. Henry, New York, 
Rus Jno. M ,N.J a. 2 
Russell, D. R I Mo Wilcox, H. K., Middletown, N. Y. 
Scriv = MI ( uda Wood, Gideon, New Bedford, Mass. 
Shelt I H Pa Wood, Walter, Philadelphia, Pa. 
Sherma Fr. ¢ H Young, John, Allegheny City, Pa. 
Conn Young, Robert, Allegheny, Pa. 
REPO! F COUN ON Last YEAR'S APPLICATIONS FOR 
MEMBERSHIP 
At t eeting at Toronto, last vear, there was some question as to 
pplication of t Constitution to the elections of members that 
er referred to the Council to take decisive 
tion: an Oo ote the Council were instructed to make valid 
the elections f the is not an election, by electing those gentle- 
men to me ershij The Council, therefore, present this report : 

To the J | rican Gas Light Association: In ae- 
ord ed at the last meeting, your Council recom- 
mend that e@ « ti | vear ago of the following gentlemen be 

i 

Actin 
Chadwick, H Lockport, N. Y Pearson. W. H., Jr., Toronto, Ont. 
Thomas, M B., Dundas, Ont Higby, W. R., Bridgeport, Conn. 
Stoddat ( a. 2 ikl i, m4 Slater, A. B., Jr.. Providence, R.1. 
Associate 
Wilson \\ | N You 4 N = Pe PSONLS, F R 4 Chicago, Ill. 
Norton. H. A.. Boston. Mass Van Wie, P. G., Cleveland, Ohio. 
Wright. W.S.. Chieago, Ill 
I ie Council 
C. J. R. HUMPHREYs, Sec’y. 
On motio Mr. Stiness the recommendation of the Council was 


approved f the me mbers named contirmed. 


ION OF NEW MEMBERS. 


The Seeret The ( incil further report their approval of applica- 
tions Tor men ers] D. s follows: 
The Counc 12 approved of the following applieations, respect- 


fully subn \ssociation for action: 


Active L 
Mass. 


H., San Francisco, 


Anderson \"\ il.. M 1} boro. 
Kichbaum. K 


Chattanooga, Tenn. 
Welsh, Wm. L., Osweeo, N. Y. 

Harper,Geo. H., Fall River, Mass. 
Norris, Rollin, Jersey City, A. J. 


Fy yl ES, P as.. 
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Littleton, A. W., Quincey, Il. 

Spaulding, W. F., Clinton, Mass. 
Butterworth, Irvin, Columbus, O. 
Evans, Chas H., Jackson, Mich. 
Bradley, Fred. L., New York City. 


Lysle, Addison, Pittsburgh, Pa. 
McDonald, Wm., Phila., Pa. 
Miller, A. S., Omaha, Neb. 
Egner, Frederic, St. Louis, Mo. 
Hostetter, D. Hubert, Pittsburgh, 


Wood, Wm. A., Boston, Mass. Pa. 

Bailey, Charles B., Washington, Slaney, H. C., New York City. 
ax <. Cornell, A. B., Youngstown, O. 
Franklin, 8. J., Warren, Pa. Carroll, Francis, New Orleans, 

McCutcheon, Jas., Allegheny, Pa. La. 


Mitchell, K. M., St. Joseph, Mo. 
Associate. 
Logan, Wm. J., Brooklyn, E. D., 
. 2. 
Barrows, W. E., Phila., Pa. 
Rice, F. B., New York City. 
Oakman, Richard N., Greenfield, 
Mass. 


Sumner, Robert N., Phila., Pa. 
Ossius, George, Detroit, Mich. 
Conant, Ed., New York City. 
Crane, Wm. M., New York City. 
Stratton, S. 5S. 
) 


Walsh, R. I 


, Chieago, Il. 
, St. Louis, Mo. 

The President—What action will you take with regard to these ap- 
plications for membership? The ordinary way is to authorize the See- 
retary to cast the ballot of the Association. 

Mr. Harbison—I move that the acting secretary cast the ballot of the 
Association for the election of the gentlemen whose names have been 
read. 

The President—If there is no objection that will be done. 
point Mr. Stiness teller to receive and report on the vote. 

The Secretary 


I will ap- 


If there is no objection I will cast the unanimous 
vote of the Association for the election to membership of the gentlemen 
whose names have been read. 

Mr. Stiness—I find that the ballot is unanimous, and that the gen- 
tlemen named are elected members of the American Gas Light Asso 
ciation. 

The President 
who have been elected members of the Association, are present, they 
will please rise. 


If the gentlemen whose names have been read, and 


The members were introduced. 

The next business is the reading of the Report of the Council on the 
workings of the Association during the last year, which will be read 
by the Secretary. 

REPORT OF COUNCIL. 
BALTIMORE, Mp., October 15th, 1889. 
To the Members of the Association : 

Your Council would respectfully offer the following Report on the 
work of the Association for the past year : 

More than the ordinary amount of routine work has been performed 
during the year. Volume 8 of the proceedings, comprising the record 
of the 1887 and 1888 meetings has been published in book form, similar 
to the volumes previously published. There has also been published 
a General Index to all the volumes of the Proceedings, including that 
last issued. This involved, first, the preparation of an index to Volume 
One, which was not indexed originally. 

In the list of members annexed to Volume 8 will be found dates 
showing when each person was elected to membership. The prepara 
tion of these dates has involved a great deal of research among the 
early records of the Association, and the task was the more difficult 
because at the outset the membership was made up of gas companies 
and not individuals, then, later, these companies named their repre 
sentatives, who were thereafter considered members. 

The Council has also made arrangements to carry out the wishes of 
the Association by having the papers printed in advance of each meet 
ing. We regret that each year a few of the papers are held back so 
long as to prevent their being printed before the Convention. 

The permanent gold badge prepared under the direction of the Badge 
Committee has been sent to the members within the last few weeks. 
These were all sent out by registered mail to ensure their safe transmis 
sion. 

The Council has approved the following papers to be read during the 
meeting. 

‘** Fuel Gas,” by Walton Clark; Care and Operation of Gas Hold 
ers,” by C. L. Rowland; ‘* Illuminating Water Gas—Past and Pres- 
ent,” by F. H. Shelton; ‘‘Leakage and Condensation,” by E. C. Jones ; 
‘* Purification of Gas from Kansas Coals,” by B. E. Chollar; ‘*Con- 


duct of the Electric Light Business in Connection with the Gas Indus- | 


try,” by W. H. Pearson ; 


Coal and Water Gas,” by T. G. Lansden; ‘‘Some Thoughts on Fuel 


Gas, Induced from Practical Experience in the Distribution of Nat- 
ural Gas,” by John Young: ‘‘Gas Calorimetry,” by Prof. E. G. Love. 





‘* Advantages of Supplying a Mixture of | 


The Council hoped to have been able to present a paper, from Mr. H. 
C. Adams, on *‘ American Gas Coals,” but we regret that ill health 


iand press of many duties have prevented that gentleman from prepar 


ing’ his essay. 

The Council have appointed the following gentlemen to serve as the 
Committee on Nominations, viz. 

Chas. H. Nettleton, Birmingham, Conn.; Ed. Lindsley, Cleveland, 
O.; D. H. Geggie, Quebec, Canada; Geo, 8 Hookey, Augusta, Ga.; 
Ed. G. Cowdery, Milwaukee, Wis , 

The duty of this Committee is to bring before you a list of nominees 
for otticers to serve for the ensuing year : 

The Council recommend that Edmund T. Davis be appointed the 
Official Stenographer of the Association 

The Council recommend that hereafter the Association takes its own 
report of the meetings (as at present) and furnish the gas papers with 
a copy, at the expense only of the cost of making said copies. 

For the Council, 
C. J. R. HUMPHREYS, Secy 

The Finance Committe have approved the accounts of the Treasurer, 
as per report att iched. 

For the Couneil, 
C.J. R. HUMPHREYs, Secy 


REPORT OF FINANCE COMMITTEE. 


To the Council 


and vouchers of the Secretary 


Your Finance Committee have examined the books 


and Treasurer, C. J. R. Humphreys, 


| for the vear ¢ nding September 30. T8890, and find the same to be correct 


Wma. HENRY WHITE, 
A. E. BOARDMAN, 
Gro. G. RAMSDELI \ 


. a 
Finance Committee 


On motion of Mr. Stiness. seconded by Mr. Harbison. the Report of 
the Council was accepted and the recommendations therein made 
adopted. 

REPORTS OF TREASURER AND SECRETARY. 

The following reports of the Treasurer and Secretary, for the vear 
ending September 30, 1889, were, on motion, accepted and placed on 
file 

Treasure) Ss Report 

Receipts 


| Dues for vear of 1IS886 S15.00 
INS7 70.00 
[SSS 210.00 
ISSO 1. 265.00 
ISO 500.00 
Initiation fees 270.00 
Sale of books .... 19.25 


Account of Stenographic Report of Toronto Meet 


ing 96.84 


Interest 104.56 
Total *2. 550.65 
Amount brought forward from last vear 2 862.95 


5,413.60 
Expenditures 
Expenses Toronto Meeting S192.65 


Salary of Sec. and Treas 600,00 


Printing of Stationery. 271.66 
Stamped Envelopes, Stamps and Sundries. . 760,17 
Expenses of Council and Committee Meetings 178.88 
Printing Volume 8 and General Index to Vols. 

Ltos ; : 1.140.00 


sudges— 450— also, samples 1,832.00 


Expenses of Reporting Toronto Meeting 290.50 


5,215.84 
Amount carried forward to next year 197.76 
&5.413.60 


Due from Members.... Wis hws ° $1,785 


Secretary's Report. 
Number honorary;members on roll, Oct. 1, 1888..... at oe 
Died during the year Sisgidintts sae cues ee we Retna 


| Number on roll Oct. 1, 1889 .. 
' 
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Number active members on roll Oct. 1, 1888.......... 333 
Admitted Oct, 1, 1888. =. 5) ssa: SEES EO Geer ; cae Ae 

pS RE Re ae ae Eee aaa a eet See recy 
Resigned during the year........... Sietiesbieiaeeaae 8 
Dropped Re Sa Ake slovsasane pieces : j 
Died = * a Ad ae es Ep ; See ; 5 
Number on voll Oct. 1, 1889 sets dgiatsea ea ote sect 338 

eae dons Gee are eA Dae ae eer ae pela Bad 

Associate. 

Associate members admitted Oet., 1888 ee ee D 
Number on voll, Oct. Ist, 1889.2... .. = muctgnd 5 


Deceased Members. 
Honorary. 
Be ONO, oes sss ois 5 ck laeeiens London, England 
Active. 
John Cartwright 
C. F. Maurice 
KF. D. Kingsbury. 
C. H. Nash St. Joseph, Mo 
J. H. McDougall Hornellsville, N.Y 


REPORTS OF SPECIAL COMMITTEES. 


Re 2 
N. \ 
N. ¥ 


Poughkeepsic 
Sing Sine, 


Corning, 


The President 


special comnittees. 


The next business is the reading of the reports of 
Has any Chairman of a special conunittee a report 
to make ¢ 
REPORT OF COMMITTEE ON BADGES 
Mr. Nettleton On behalf of the Committee on Badges, | 
that we have made ow report, and that the badges are in the hands of 
When we 


committee agreed that designs should be obtained from several manu 


will say 


the members of the Association. reported a year ago, the 


facturing jewellers. A number of designs were obtained, and we tried 


ig 
to agree upon one; but, finally, thinking that we could get more satis 
factory results if we could judge from the badges themselves, we had a 


number of sample badges made, and after a good deal of effort and 


time the committee were able to agree on a certain badge. This was 
shown to the President and Secretary of the Association, and they 
agreed with the committee that it was perhaps as well as we could do 


for the money, and the badges were ordered. They cost $4.50 each, 


and the committee hope that the Association are satisfied with what 
they have done 


Mr. Harbison 
accepted and the 


I move that the report of the committee on badges be 
committee discharged, with the thanks of the 
Association for the thoroughness with which they have attended t 


Adopted. 


their duties. 
REPORT OF COMMITTEE ON STANDARD UNIONS 


M Y. ] Jown 


will state that the committee are prepared to make a report 


As Chairman of the Committee on Standard Unions I 
We have 
had several meetings of the committee, and have had a great deal of 
trouble in trying to agree upon some standard. We have finally 
agreed upon the standards, and trust that our recommendation will 
meet with your favor, Mr. Goodwin will read the Report of the 
Committee. 

Mr. Goodwin read as follows : 

The Committee on Standard Unions beg leave to present the follow 
ing report : 

At the last meeting of the Association, held in the city of Toronto, 
Standards for 3,5 and 10-lights were adopted by the Association, and 
the Committee were continued with instructions to report further 
Standards at this meeting, and now present the following sizes for your 
consideration and adoption, viz. : 

20-light, 11} threads ; 
diam. of nose, 124. 

30-light, 11) threads ; 


diameter of thread, 22 


~é{- 


diam. of screw, 153: 


diam. of tail piece, 13}: 


diam. of tail piece, 12]: diam. of nose, 


45-light, 114 threads; diam. of tail piece, 139: diam. of nose, 134 ; 
diam. of thread, 24]. 

60-light 114 threads; diam. of tail piece, 2”; diam. of nose, 13}; 
diam. of thread, 22%. 

80-light, 113 threads; diam. of tail piece, 2,4: diam of nose, 2.) 


diam. of thread, 249. 
100-light, 11} threads 
diam. of thread, 3”. 


; diam of tail piece, 23}; diam of nose, 2}3: 


Your committee would also report that they have had prepared 


“Standard Gauges” for 3, 5 and 10-light meters, and each manufac 


i that the oreat industry 


tturer now possesses one set each,and have presented a set to the Associa- 
ion Which have also been deposited with the Secretary for reference. 
ere manufactured by the Pratt Whitney Co, 


Your comunittes 


These guages W 
vould also state that since the adoption of the 3, 5 


and 10-light Standards orders for meters with Standard Unions have 


not been received as freely as was expected. We, therefore, respectfully 


suggest that the Ist day of March, 1890, be named as the date from and 
after which all meters ordered shall be furnished with Standard Unions 
wlopted by this Association, unless expressly ordered otherwise. 
All of which respectfully submitted, 


W. H. Down, Chairman. 


Mr (voodwit LT 


ent manufacturing firms are prepared_to furnish the Association with 


this report is adopted, the members of the ditfer- 
the standards vould like to know your pleasure with regard 
to other sizes 

The President— You have 
standard unio Vhat vill you do with it ¢ 

Mr. Harbison I move that the 
ards be accepted and approved, and that the recommendations be 
adopted by th \ssociation 

Mr. W alto ( ill | 


heard the report of the committee on 


report of the committee on stand- 


vish to add to that motion that we give the 


1 


committee a heart ote ot hanks for the pains they have taken, and 
the expense they e been to, in order to provide us with standard 
unions. Every is ever set a meter knows the value that 
uniform stan S e to the Association. I, therefore move a 
hearty vote of thanks to the committee. 


The President—Y« 


the remarks of Mr. Clark 


heard the motion of Mr. Harbison, and 


Mr. Harbis It should be understood that, as their work is not 
completed, t] nittee are to be continued in office My motion 
therefore is that we accept the report of the committee as made, and 
that the committee be continued in order that they may carry on and 
complete the work that they have undertaken. [ Adopted. 

ELECTION OF OFFICERS. 

Mr. Nettlet The committee on nominations have had but two 
meetines, but the ive agreed to recommend the followine gentlemen 
as officers of the Association for the ensuing year: 


For President—Emersou MeMillin, St 

For Vice Presidents—Jno. P. Harbison, Hartford, Conn.; Wm. H. 
White, New Yor \. E. Boardman, Macon, Ga. 

Sec. and Treas ry Se 

Vember of ¢ meil fo 

Vembers of Council for two years—S. G. Stiness, Pawtucket, R. 
I.; Walton Clark, Philadelphia, Pa.: Chas. R. Faben, Jr., Toledo, O.; 
Thos. G. Lansde Washington, D. C. 

The President—What will you do with the report of the Committee 
on Nominations 

Mr. White—I 
the ballot of the Asso ition for the election of the otficers, as named. 

Mr Thon as 
named is officers for the coming 

The President—By w 


and thev are declared to |} 


Louis, Mo. 


Humphreys, Lawrence, Mass. 


year—B. E. Chollar, Topeka, Kansas. 


that it be aecepted, and that Col. Thomas east 


ballot of the Association for the gentlemen 
year. 

nimous vote the officers named are elected, 
» the officers of the Association for the ensu- 


ing year. Is Mr. McMillin present 

Mr. Egner—Mr. McMillin told me that he could hardly hope to be 
here, as his we going to Europe to stay for some time ; but that 
he would vet here it i possibly could. 


Mr. Harbisor I that the Secretary be directed to telegraph to 
Mr. MeMillin and announce to him his election as President of the 
Association for the coming vear Acreed to. 

The President ther he following address : 
PRESIDENT’'S ADDRESS 
Gentlemen of the | ne) 


this, our Seventeenth Aj 


We come to 
nual Meeting with mutual congratulations 


ican Gas Light Association : 


which we represent still remains in a prosperous 
condition throughout the country, notwithstanding the fact that we 
have had to meet such competition in the supplying of artificial light 
as has never been known in the history of the business. 

There are very few companies whose books do not show an increase 
in the quantity of gas distributed, and this increase is generally the 
This 


rnishes ample evidence that illuminating gas of good qual- 


createst in the larger cities where competition is the most active. 


fact alone fi 
ity still holds the confidence of our consumers, and that no other illu- 
minating agent is yet able to furnish an equal quantity of light fora 


| given sum of money, and at the same time be as sure and safe a depend 
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ence to the public, and pay a fair return upon the capital which is 


necessary to carry on the business. From these facts we would natur 
ally expect to see renewed confidence in the future and permanency 
of the business, and this is shown in the activity which we every 
where see in the ¢ xpenditure of large sums of money for the en 
largement and extension of the business, by the construction of new 
and improved apparatus and machinery, larger gasholders, mains, ete 
New and improved apparatus and machinery, with better facilities 
and better management, result m reduced cost of production, which 
enables us to reduce the selling price of gas, and that means increased 
sales, which, in turn, adds another element of economy in cost of 
manufacture. A gas company that means to hold its present business 
and increase it, will not be too slow in adopting improved methods 
and machinery when economy of manufacture is sure to result from 
their use. . 

One of the objects of this Association is to facilitate the inter 
change of information and knowledge amone the members which 
may enable the companies to take advantage of improvements in 
manufacture. To be more explicit, our Constitution reads, ** The 
object of this Association shall be the promotion and advancement 
of knowledge, scientific and practical, in all matters relating to the 
construction and management of gas works and the manufacture, 
The establishment and main 


Asso 


ciation, by social intercourse and by friendly exchange of information 


distribution and consumption of gas 


tenance of a spirit of fraternity between the members of the 


and ideas on the before mentioned subject matters, the inducement and 
extension of more cordial and friendly relations between the manufact 
urers of gas and their patrons, based upon the mutuality of interests.” 

The publie may look upon this Association as being a gigantie com 
bination of monopolists, a sort of Trust, whose sole object is to devise 
On the 


contrary, the object and nature of this Association preclude the possi 


some scheme to bull the price of gas throughout the country 
bility of a member taking any action or doing anything which in any 
manner by such act ean bind a single company represented here lt 
is not an Association of gas companies, but of individuals, and no 
member is authorized or empowered by his board of directors to per 


] 


form any act as a member of this Association to bind the company 


which he represents. At the most, he can only recommend to his di 
rectors that a certain action be taken or a certain policy be adopted, not 
because of any action of the Association, but solely because of informa 
tion and knowledge acquired by attendance at our meetings 

In the early days of gas manufacture in this country we had no edu 


cated or experienced gas engineers or managers, and it was quite 
natural that the forms and regulations of older countries should be 
ulations ” were gener 


adopted for cuidance. *Cast iron rules and reg 


ally adopted and observed to the letter, and when the officer, whose 
duty it was to see that the rules and regulations were carried out, hap 
pened to he a person of aw morose nature, without i ple wing manner or 
address, a result disagreeable to both parties would follow, only to be 
repeated day after day; and then we wonder why such ill feeling 
exists towards gas companies. 

Certain rules and regulations may be necessary to the successful 


W hile system 
1 


and order should be OSE rved, otticers or clerks whose position places 


prosecution of the business of any large establishment. 


them between the public and the company, particularly when that 


company happens to be a gas company, should be persons of good ad 
dress, of well balanced minds, with ability to control their feelings, 
especially when the customer happens to be a person of the opposite 
nature. 

We should always take as much pains to treat our customers with 
politeness as the retail tradesman takes to pl ase his customers The 
latter realizes that others in the same line of trade would take his cus 
tomers’ business, if he fails to satisfy them, and the nature of our busi 
ness makes it all the more necessary for us to exert ourselves in this 
direction. Our customers are extremely sensitive to the fact that they 
are obliged to patronize us if they use gas, so that when a customer, 
from what he may consider ill treatment, leaves us in a disagreeable 


frame of mind, it instantly begets in him a desire for an opposition g 


company, While he is entirely oblivious to the fact that another gas 
company would furnish the same kind of gas, sell it by meter 
measure, and transact its business in a similar way and expect to be 
paid for the gas supplied. 

Such considerations lead us to the conclusion that gas companies 
should pursue a liberal policy towards their consumers. The old cus- 


tom of charging the consumer for a portion of the service pipe and ex 


penses of setting the meter, or of compelling him to be at the expense 


of employing a plumber to connect it, charging rent for the meter, 


charging for a little attention to pipes or burners—all these petty 








charges should be abolished. The revenue from these sources at the 
end of the year does not amount to a large sum of money, while the 
income from the increased sales of gas derived from new consumers 
who may be induced to use gas when they know they can have a service 
run and meter set without charee, and no expense for meter rent 
afterwards, would in most cases be largely in excess of the former 
Our business is td sell gas, and the more we sell, the cheaper we can 
afford to sell it. The true policy of a gas company is, in the first place 
to furnish its customers with vood quality of gas at a reasonable 
To this 


eof cas engines for power, regene rative 


price, and offer liberal inducements for consumers to use it. 


end we should encourage the u 


burners where a strong lig it Is required, and Gus STOVES for cooking 


and heating Not a single family amone our consumers should be 


without a eas stove for cookin and they would not be if they knew 


the value, comfort, convenien ind economy of it. Gas companies 


generally do not take such active interest in this matter as its import 


ance merits In some places individuals have kept gas stoves for sale 


but the high prices which have heretofor ruled for eood stoves 


together with the little kno viedo possessed by the people concerning 


their utilitv, has often resulted in small sales. The gas company has 


an additional interest in the general use of wus stoves over and beyond 


What any individual ean have, because when the gas stove is intro 


duced it secures a eood consumer, and from the novelty, saving ot 


labor in starting and carine for the tire, handling of coal and ashes, 


quickness of action, absen of trouble, comfort ot cookine 


nh Wart 


weather und economy in cost, th consumer is) both benefited ana 


pleased Oceasionally we finda manager who thinks it an unwise 


policy for his company to supply its consumers with gas stoves, unless 


1. 4] , ; . ‘ . 
he sells the stoves ata price Which vields a profit ; and that to lease the 
stoves at a moderate rental, set and connect them free of cost to the 
, ; = ‘ PS ee ) ) | he 

constumer, is a Waste of mone Such a poliey | regard as shortsighted 
In this as in nany other matters | think a= liberal policy thre 
Wisest one Kron thi Pact that know that a eood lb 
cooking stove can be irnished. set ind connected at Mm oaver 


age expense of $12 to $14 to the company, I think there is no room for 


doubt that a gas compan ean atford to lease such stoves to its Const 
ers at a moderate rental In some cases, for the purposes of introduc 
ing the stoves q LICKIN | th hot pone pared to Sih th it it wo ial het he 
rood policy toeveh give lew stoves, as Tromexperrence we Tina 

safely anticipate approxtiinat results For inst mice, SO MmanaAvers 
consider that 12,000 eubic feet of Cas May be caleulated as a fair aver 
age quantity of gas which will be consumed during the season in each 
stove which is capable of doing the entire work of an ordinary family 

but suppose we endeavor to make a safe estimate and call it 8,000 cubic 
feet then 1.000 stoves would consume 8. O00 cubie feet In a vear 
It Is Tair to Suppose that an order for 1.000 stoves at one time would se 

eure a discount from the reg ilar prices but these 1,000 stoves could 


he set and connected at a cost not exceeding $13,000 Now it is very 
easy to calculate approximate results for any location, and | think it 


will be found that in most places stoves can be furnished at a moder 


ze tal fal ] fitalyly | l; t] 
ate annual rental sarery ahd prontabiv, and th sone places They Way 


Many 


consumers have little or no knowledge of the proper conditions under 


be actually given away Tor a tine to the profit of the company. 


which gas should be used for lighting purposes It is not uncommon 


to see open burners consuming ten to twelve feet per hour, and giving 
no more light than should be obtained from six or seven feet per hour. 
A little attention and instruction given in such eases would avoid 


much of the dissatisfaction which consumers often bring upon them 


selves through 


vnorance ot 


so as to obtain the best results, and this information should be supplied 


the proper conditions for burning the gas 


by the gas company. 
Whatever we can properly and reasonably do to increase our sales is 


+ well, but we should not stop there We must imipre ss our customers 
with a feeling of confidence in our motives, and to do this we should 
interest ourselyes in knowing as far as possible that our consumers 
burn the gas properly and economically. It must not be satisfactory 


to us to have a consumer use a |: 


roe quantity of gas, and at the same 
time know that it is being used in a wasteful and extravagant way by 
the use of ,bad burners which consume a large quantity of gas and at 
the same time give 


a light which half the quantity of gas would give 


him by the use of a good burner. I think any gas company having 
more than one or two thousand consumers can profitably employ for 
such work a man of good judgment, one who has the requisite knowl- 
edge concerning the proper use of gas to obtain the best results ; also 
the use of regenerative burners in places where they can be used to ad- 
vantage. A gas company that simply runs a service pipe, sets a meter 
and takes no further interest in the consumer does not do its whole 


| duty. 
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Many of us can remember the time when gas companies made no 
special effort to increase the consumption of gas; but that day has 
passed and the gas manager of to-day, if he is to be fairly successful, 
must be active and progressive. He must not only supply a gas of 
good quality for general use, and pursue a liberal policy towards the 
public but seek by all fair and proper means to popularize the use of 
gas and increase its cousumption, Some companies have done and are 
doing so, but the time was when cast iron rules and regulations hamp 
ered the management and curtailed the sales of gas to a great extent 
Until within a few years, competition with illuminating gas was practi 
cally unknown, although the discovery and introduction of cheap petro 
leum oil lessened the natural increase in the consumption of gas. The 
high price of gas at that time as compared with the present low prices 
favored the introduction of oil, particularly in those districts in cities 
where gas was not supplied ; but its use entailed inconvenience and 
such disagreeable odor that customers unless from circumstances actu 
ally obliged to economize, preferred to use gas. Later on the electric 
light appeared, What followed? The newspapers teemed with state 
ments that led timid holders of gas stocks to dispose of a portion or all 
of their stock Prices of gas stocks were depressed. The electric light 
was heralded as the coming leht 


The electric light construction companies were active in their work 


and in the formation of companies, and the installation of electric lig] 
plants, large rovalties were demanded. By at least one of the electri« 
light construction companies circulars were actually sent out convey 
ig the intelligence to gas companies that their As pipes would no 
longer be required to convey gas to customers for lighting purposes, for 
the electric light would supply that necessity, and the gas pipes would 
be used for distributing gas to be used only for fuel purposes \fte 
several vears of competition, what are the facts? Millions of dollars 
have been invested in the electric light business. Hardly a city o 
town of any considerable size in the country that is not, to a greater on 
less extent, supplied with electric light. This speaks well for the busi 
ness enterprise of the electric light people Without a doubt, many of 
the companies are earning dividends; some of them are not, even when 
operated by the local gas Company with, as is clainned, less ¢ \ pelist 
than an independent company can do it. With an earnest activity 
enterprising men, the business has been pushed to its utmost linit 
Contracts have been made for a certain price and fora certain time so 
aus to bind the customer to its use. 

Instead of adopting uniform rates and pursuing a policy of treating 
all customers alike, prices have been offered to suit cireumstances and 
induce the consumer of gas to abandon its use and take the electric 
light Some have done so, but few would abandon their old and sure 
dependence entirely and trust wholly to the electric ight. Many pri 
vate or isolated plants have been established, but not to the entire ex 

, 


vas. While millions of dollars have been invested in the 


clusion of g 
eleetric light business, and it has increased with wonderful rapidity 
and has. as I said before, reached almost every city and large town in 
the country, W hat about the vas business 7 Has it, with a single stroke 
of the pen of the electric light man, been wiped complely out of exis 


The gas business was never in a more prosper 


Never in the history 


ence / By no means 
our and flourishing condition than it is to-day. 
of the business was so much gas distributed as is being done this very 


f money, and 


venur. Gas stocks have the contidence of the investors o 
the character and business standing of the greater number of the hold 
ers of gas stock throughout the country place them among the stable 
and conservative class. I believe we can afford to be generous enough 
to give electric light the credit for at least a portion of the progress w« 
have made during the last seven or eight vears, and it has been greate? 
than in almost any previous equal length of time. 

We furnish a better quality of gas. By improved apparatus and ma 
chinery we produce it at less cost. By new and improved burners, 
especially the yegenerative class, we utilize three to four times the quan 
tity of light from a given quantity of gas. 

The scientifié members of our fraternity have been spurred to greater 
activity in the line of improvements and inventions, because of the pos 
sible competitor which the electric light might prove to be. But we 
would not endeavor to belittle the influence of the present or the future of 
that wonderful mystery in nature, electricity, or its development as an 
illuminating agent. As scientifie men, thoroughly interested in all that 
pertains to progress in civilization and the welfare and comfort of hu 
manity, we welcome the advent of any invention, or any new adapta 
tion of old principles, to subserve new and useful purposes, 

But electricity with all its subtlety can never crowd out that equally 
wonderful element of nature, gas. The manufacture of gas to be used 
for the production of light and heat will be never superceded by elec 


tricity. The use of gas will be enlarged and extended. 





Illuminating 


gas is now extensively used as fuel for domestic purposes, and a gas is 
demanded whicl un be economically used for general fuel, not only 
for domestic, but fe ll] purposes where heat is required. 

Much has been said and written advocating a combination of the 
electric light con the gas companies. This‘may be well for 
both interests in some places, but I have yet to know of any reasonable 
or sutisfactor 0 nall cases, it is going to be better for 
the gas companir The gas business, as well as the electric light busi- 
ness, will maint f upon its own inherent merits. I firmly be- 
lieve that th f any gas company will be managed better and 
will be more prosperous hen the manager devotes his whole time, at- 
tention and energy to and justin proportion as his mind is diverted 
from it, whethi the electric light or any other business, his gas in- 
terest must, in so degree, suffer from such neglect. 

The manuf stribution of gas and electricity to be used 
for lighting p ) e entirely dissimilar. The man who has chosen 
the gas busin 0 fe work has a field in which the exercise of 
the brightest { { the line of scientific investigation and 
the highest order ¢ isiness management, can find ample scope, and 
when his hate a concentrated upon his work, success will be 
more like to atter My observation leads me to believe that 
bad results h lready. at least in some instances, where gas 
companies h on themselves the management of electric 

ghitin adaditr t )USINESS ‘ 

It is said t i ompany can operate an electric light plant and 
produce elect { ess cost than an independent electric light 
compaly This may, in one sense, be true, but really, in 


another s xpense of the gas interest. A elance 


at the report o Massachusetts Gas and Electric Light Commissioners 
reveals the fact that t of profit and loss in quite a number of 
hie ect Ss accounts is on the w rong side of the ledger, 
sho Nn t! nade that the electric light business is 
alwavs a pay Sis open to examination. Nevertheless, elec- 
tri wh Is Detter adapted than was Can be, and 


ford and will pay for it a price that will 


e ren e] that supplies it. Let us not deceive 
ourselves wit that electric light will not have its share of the 
business o 1 a { light, or that gas will be crowded out. 
The fiel i broad one ( tric light will share it with us; but, so 
far, the ine ind for light has become such that we do not, as 
irule, 3 tricity has made when we compare our 
anendl-cunl ‘ stra a rice 

I ha cas is demanded which can be used economically 
or vere DOS It has often been shown on paper, but not 
in a practica Many attempts have been made, circulars and 
advertisement \ } ed vhich would lead us to think that suc- 
eess had be ( ti caus for fuel could be produced and sup- 
plied fon . el is required, and at living prices for 
the manufacture? 7 ominal price per thousand feet of fuel gas is 
not so mur 1 ‘ ol the more pra ‘tical one, cana fuel eas be 
produced whic ill dot same amount of work as coal at the same 
or less cost I do not to say that efforts have not been made to 
demonstrate that el] gas can be made and supplied for domestic and 
mechan } OSES t thie pioneers in this line have not been so 
successful. as vee? to demonstrate that a fuel gas can be made. 
distributed and used for general fuel purposes at a price that the con- 
stumer cal 1 or it, and at the same time earn a fair return 
on the investme Lis necessary to be made to carry on the business. 
I do not regard the fuel gas problem as an impossibility, and experiments 
are now being ( are claimed to be more or less successful 
for certain purposes under certain conditions ; but the active gas 
nanager has little time to give to the development of this problem. 
The theorist has not the opportunity to demonstrate his theories upon 
a practical seale We st await the solution of the question, whether 
certain work « e accomplished by the use of fuel gas at a cost of the 
solid fuel to do the sa It is not a little surprising to watch 
the progress O vents nd to notice the eagerness with which the 
visionary minds receive the most absurd statements, when coupled 


with some pretended 1 vention; and, again, to witness the persist- 


ance which many so- inventors will work night and day, liter- 
ally wasting time and money in endeavoring to accomplish some re- 


sult. which, a little know ge of well-known natural laws and princi- 


ples would teach thi be impossible. I would not depreciate the 


ie honest toiler in the field of Science and Mechanism. He 


efforts of t] 


may produce something which shall prove a practical benefit to man 


kind ; but how often do we see the ** enthusiast,” in his haste to become 


1 
} 


rich, or to startle the world by some wonderful discovery, while his 


pet ideas are yet crude and undeveloped, though printed and circulated 
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in well written pamphlets which abound in extravagant claims that) The power of the diffusion of light is another subject which should 
have not been practically demonstrated. A ‘‘company” is formed | receive more attention from the young scientific members of our Asso 
with millions of dollars capital, and no matter how wild the claims set | ciation than it has heretofore. As I have often remarked none of us 
forth, men are found who will invest their money in the scheme. Even if can foretell the possibilities for development in our field of investiga 
the venture proves unsuccessful, the next one that comes along, promis- | tion, for it is practically illimitable ; and how few of us endeavor to 
ing great profit, will find some waiting to repeat the experiment. | reach out and forward into the unknown. Many of us older members 
Hopeful writers may endeavor to encourage us by giving expression to) have crowded upon us the duties and cares of business management 
their feeling of confidence in this or that process by which experiments which monopolize our time to an extent which leaves little for contin 
are even now being made ; but we must await the practical demonstra- | ued application of thought, experiment and work outside of our daily 
tion of the actual fact as a conmercial success. routine of business. But we are already beginning to see a change for the 
I had not intended to trench upon the subjects assigned by the) better. Many of the younger members of this Association have bee, 
Council to the several writers of papers which will be presented to vou qualified by a thorough technical education to pursue investigation 
at this meeting. The subject of fuel gas will be treated from a techni- | outside of our old and well beaten tracks. The most successful work 
cal standpoint by two of our members who are amply qualified to do, will be accomplished, not by one whose knowledge is acquired from 
so, as you well know —Messrs. Walton Clark and John Young—the books only, but by him who is able, with experience in practical work, 
latter having had a large practical experience in supplying natural gas. to bring to his aid the principles and theoretical knowledge which thy 
When our Association was formed the President had an opportunity | books and technical schools furnish. This fact has in several instances 
to bring to the Association much information in matters of improve-| been brought prominently to my notice by men whose scientific attain 
ments and experience which would be new to many of the members. ments were of the first order, and who could place upon paper th 
Now we have placed before us every week by our several enterprising most promising theories, but from lack of practical ability and judg 
and ably edited Gas JOURNALS, all the current news pertaining to our) ment were seldom able to work them out in practice, and unprofitable 
business, ably written articles on technical subjects and other matter of results naturally followed. 
an interesting character; and [ am fully conscious that the address of After practical experience and thorough techical education and train 
your President will be the least instructive part of our proceedings and ing, our several Gas Associations and weekly Gas JOURNALS place 


is likely to be but a repetition of what you are all familiar with. In the within our reach means for obtaining information and practical know] 


several papers which will be read at this meeting you will have sub-| edge which we cannot atford to ignore. Some of our technical schools 
jects discussed which possess more than usual interest and importance. | are now looking with favor upon the question of establishing a chair of 
The conduct of the ‘Electric Light Business in Connection with the | gas engineering. The future usefulness of this American Gas Light 
Gas Industry,” by Mr. W. H. Pearson, is a subject which many gas} Association never looked more encouraging and prosperous than it 


companies have practically taken up; and the account of the results of | does now, yet the work accomplished will depend upon the united ef 
their experiene e will be listened to with interest by all the members of | forts of all the members The revision of our ( ‘onstitution has in sey 
the Association. ‘*‘ Water Gas.” by Mr. F. H. Shelton, and ** Advan-)| eral important particulars resulted in beneticial changes and added con 
tages of Supplying a Mixture of Coal and Water Gas,” by Mr. T. G. | ditions which will tend towards the stability and permanency of our or 
Lansden, both of whom have had much experience in that direction, ganization. Our membership comprises men who are known at home 
will no doubt give us such facts as will aid many of the members in | and abroad as successful managers, scientific investigators. men with 
deciding as to the economy or policy of supplying water gas wholly, or years of experience in all the various departments of the business. rep 
a mixture of coal and water gas. resentative men from all parts of the country, and young men with 
Not the least in importance, as being vitally connected with the man- | special education just entering into practical work, and by experience 
ufacture of gas is **Gas Coals of the United States,” which was to have | fitting themselves to take the places made vacant by those who by old 
been read by Mr. H. C. Adams, whose knowledge of this subject | age or death drop out of the ranks. The condition and prospects of the 
renders him amply competent to deal with it in a manner that will | business of manufacture and supply of gas to be used for light. heat 
interest Us all. I regret to Say that, owing to ill-health the writer of and power were never better than they are to day 
this paper desires to postpone it until a future meeting. The ** Care and The same energy, scientific and business ability which has been exer 
Operation of Gasholders,” by Mr. C. L. Rowland, whose experience as cised by our electric light friends during the last seven or eight vears, 
. practical designer and coustructor of gasholders, thoroughly qualifies if concentrated upon invention and improvement in our own business, 
him to speak upon his subject with authority and contidence. ** Leak-| will show even more marked results than the most sanguine of our 
age and Condensation,” by Mr. E. C. Jones, who is an earnest and | members now consider possible We have the men, material and op 
devoted student in his profession ; and I ‘am sure he will give you some | portunity ; and I dislike to say it, but we need something like the 
points in connection With his subject that will be new to you. Mr. B. apparent competition of the electric light to spur us into activity in this 
E. Chollar will give you his experience with the * Purification of Gas | matter. Until the last few vears the conditions of our business were 
from Kansas Coals.” The purification of gas, although one of the} such that we allowed ourselves to drift into carelessness in Manage 
oldest of our subjects, is one Which is always interesting to us, and is! ment, into deep ruts of routine work, and slothfulness from which it 
receiving the attention of some of the brightest minds abroad as well as! will take time to recover 


at home. Iam sure his paper will receive that earnest attention which The most successful managers through the next deeade will be Minas 
its Importance merits. ‘Gas Calorimetry” will be treated by Prof. E.| who first read and comprehend the signs of the times, and at once 


(. Love, of New York. This is a subject of special interest at this time, | adopt a progressive policy that will lead them to take alvantage of ac 


aud from the experience and reputation of the writer could be placed | knowledged improvements where possible, and be able to furnish a 
in no more able hands. These papers will furnish ample subjects for| good quality of gas at a price as low as can be done by any one under 
consideration and discussion during the time at our disposal at this | the same conditions and in the same locality. I would not be under- 
session of the Association. stood as advocating any wild or extravagant policy, but rather the ex 

Other topics of hardly less importance might come in for a share of | ercise of calm and deliberate judgment, which, coupled with quick per 
our attention and one of these is the incandescent gas burner, of which | ception and comprehensive views of things, distinguish the SUCCESS 
several kinds have been brought to our notice within a few years. | ful man of the present day from him who, although having an exist 
Like many other new things they have been heralded as being sure to | ence in this year of our Lord, 1889, has views of business management 
revolutionize the manner of lighting, and companies for the manufae-| which were outgrown and became obsolete twenty or thirty years ago. 
ture and sale of them have been formed with millions of dollars capital, | Competition in any business which has the world for ‘its field means 
and yet comparatively few of them are in use to-day. There is no} active and energetic work on the part of its promoters and increased 
Aen that. in some degree, they possess merit peculiar to themselves, | sales and cheaper prices Competition of one gas company with 
vive a soft, mellow and very steady light and consume comparatively | another on a limited field always has and must inevitably result disas- 
a small quantity of gas; yet, as a rule, they lack one or two funda-|trously for both companies and the public, because all the capital 


mental features which every burner must possess if it is to be exten-| which is necessary to invest in works to supply that district with 
sively used; and the first is they lack the elements necessary for the | gas is already invested. When the capital is duplicated by an opposi 
proper and thorough diffusion of light. It is not enough that a burner | tion company, then interest must be paid on two capitals out of the 
consumes a small quantity of gas if it does not possess the power to] same business which the one company originally had, consequently 


illuminate a space outside of a small circle immediately around the! both companies get tired of doing business with little or no profit, and 


burner itself. Then, some of them must be used with a chimney, | they are compelled to district the territory or combine their intere 


Sts ; 
which adds trouble and expense ; and last, but not least, the first cost | and in either case the price of gas cannot be reduced, but must be ad- 


of some of them will prevent their universal adoption, vanced to pay dividends on both capitals, or the stockholders must be 
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satisfied with a smaller return on their investment. Competition be 
tween gas companies and electric light companies in the supplying of 
light, heat and power partakes more of the nature of legitimate compe 
tition in trade; and yet it does not seem to be so much competition 
after all, for the electric light seems to have created a field for itself, 
inasmuch as we know that while electric light is used to a very great 
extent, yet the quantity of gas called for in growing cities does not 
grow less, but actually increases year after year. 

We may be brought to the test of that imperious law, ** the survival 
of the fittest,” to decide whether our business can live and hold its 
own. I believe it can and will, and outside of the individual work of 
the members, this American Gas Light Association will be the source 
from whence shall emanate information and knowledge which will be 
of material assistance in maintaining our position of furnishing artifi 
cial light. 
this work. 


The district Associations will aid by performing a share of 
lam not of that number who have fears that the influence 


of the work and action of the district Associations will interfere in any 


detrimental way with the work of this Association. In a paper en 
titled **Gas Associations and Their Mutual Relations,” read by our 
worthy Secretary last May before the Society of Gas Lighting, of New 
York, he considers this subject somewhat at length and = from 


a standpoint of more intimate knowledge of the real effects 
of the influence exerted by the different Associations upon each 
other, and while he therein gives his reason why a certain detrimental 
influence is at work between the several Associations, yet he expresses 
my own views when he says: ** That there is room for all these Asso 
ciations there can be no question ; for each performs work which the 
other organizations could not do and fills requirements which would be 
unfilled did not each Association exist.” He then asks for ** more sys 
tematic and more united action on the part of all the Gas Associations 
and suggests that a committee for special work be appointed from this 
Association to work in conjunction with a similar committee from each 
of the other Associations. While I am aware that this subject is 
brought more prominently to his attention by reason of his position 
and duties as Secretary of this Association than it naturally would be 
to myself or the other members, vet I feel confident that the work and 
influence of the smaller Associations will never seriously interfere with 
the usefulness of this Association. 

In the first place, our membership is largely composed of the more 
active members of all the other Associations. It does not seem to me 
that ‘‘ every vear increases the difficulty of obtaining papers, or that 
the standard of the dissertations is kept up better in the small Associa 
tions than in the larger ones :” and while, in his endeavors to secure 
writers of papers for this Association he has been answered, ** No, I 
cannot write anything for the American Association, because I have to 
prepare a paper for some other Association, and I feel my first duty to 
be to my home organization,” vet we have no seareity of valuable 
papers here at our meetings. The reason, I think, why he feels as he 
does about this matter is because the principal work of securing papers 
has fallen upon him, but his efforts have been successful and we have 
the papers. 

I feel that each Association has a- field of usefulness for itself, and 
that each, if composed of active working members, will do its own work 
independently of the others ; and if it is composed of members who do 
not or will not each do his share of the work, the sooner such an or 
ganization drops out of existence the better, and those members who 
are alive to their work and duty will ally themselves with this or some 
other Association which will be of some benefit to them and the com 
panies they represent. While we recognize the influence and useful 
ness of each and all of the district Associations, from its numerical 
strength of membership, and from its comprehensive character, the 
American Gas Light Association must be the representative Association 
of this country ; and it is our duty as well as our privilege to take the 
initiative in any work which isjational in its nature and character, and 
this brings to my mind the suggestion, which I think was first made 
by President Ramsdell, of the Western Association, in May last, and 
that is to devise ways and means to have our great industry adequately 
and fittingly represented at the coming Quadri-Centennial, in 1892 
As President Ramsdell remarked, it will be just one hundred years 
since Murdoch first made a practical use of illuminating gas by light 
ing his house and premises at Redruth, Cornwall. It will be a most 
opportune time to have represented the progress of our business during 
the past century. This will compare favorably with any of the great 
manufacturing industries of our time, and an opportunity is offered 
to commemorate the event in a manner that shall be worthy of the 
As the 


subject is an important one, I recommend that a special committee be 


occasion, an opportunity which may never come to us again. 


appointed to give the matter proper consideration and report to the 


lence has for a number o 


Association some plan which, through well directed efforts, may result 
in something which will be a credit to the memory of past engineers 
and constructors as well as to those now actively engaged in invention 
and construction 

In an Association like this, now comprising a membership of more 
than 350, in the natural course of events, upon assembling together 
after twelve mouths have passed, we miss some familiar face and form 


and that kindly greeting which years of acquaintance at our meetings 


Ias made almost sacred It is sad to know that death has been active 


in our membership during the past year. Mr. Robert P. Spice, of Lon- 
don, who was elected an honorary member of this Association, at the 
in 1885, died on the 11th day May last. Mr. 
Spice was a in of more than ordinary ability and reputation. 
He served the British 
Gas Managers as President in 1876-7, and was also a 


meeting im Cineninati, 
He was honored in America as well as at home 
Association of 
member of several other associations of a kindred nature. All who had 
the good fortune to become acquainted with Mr. Spice will miss his 
genial presence at our met tings, and will joi his English friends in 


paying the respect due to the memory of one of our most esteemed 


associates. Of our active members, three have died during the year, 
viz.: John McDougall, President of the Hornellsville Gas Light Com- 


pany, Hornellsville, N. Y.; C. H. Nash, President of the Gas Com- 
pany at St. Joseph, Mo., and John Cartwright, of Poughkeepsie, N.Y. 
They have bee dentified with the gas business many years and we 
You will commit 
mbers of the Association, the duty of preparing a 


shall miss their presence at our annual gatherings. 
to kind friends 
fitting tribute of respect to their memory to be placed upon our records. 
Gentlemen, | taken more of your time than I intended. We 
have much work before us, and trusting to your kind-consideration in 
the further discharge of my duties, I hope that when the final hour of 
adjourment comes we may each and all feel impressed that this Seven- 
teenth Am has been, as it should be, profitable to us indi- 
vidually, and especially so to the several companies that we represent. 

On motior Mr. White, the President's address was referred to the 
folowing con ttee, for action, with directions to report back to the 
Associatiol 


A. C. Humphreys, J. P. Harbison and J. L. Hallett. 


BRIN’S OXYGEN PROCESS OF PURIFICATION. 


The President :—We have with us to-day Mr. E. B. Ellice-Clark, of 
London M El] 


neers, and President of 


ce-Clark is a member of the Institute of Civil Engi- 
With 


ill invite him to the platform, and ask him for a few 


e Society of Mechanical Engineers. 
your pe PMiUSLO! I 
remarks on the Brin oxygen process for purifying gas. (Applause.) 


Mr. Ellice. Clark—M) 


your great country for purposes of recreation, mainly, and I came to this 


President and Gentlemen: I came over to 
city with a view of seeing and enjoying it for the first time ; but when 
I. heard that there 

gers of Ame! x 


vas to be a meeting of the Gas Engineers and Mana- 

that I could not more thoroughly enjoy, or 
more profitably expend my time in Baltimore than by attending this 
meeting. Certainly I shall go back to the old country very much im- 


pressed by the common sense address which I have heard delivered by 


(Applause.) It has more than ever con- 


your President this morning. 
vineed me of the thorough, sound and common sense view that the 
(Americans take of such practical questions as the manufacture of gas. 
[ hope that the few remarks which I am to about make will be follow- 
ing out one of the principles which your President has laid down. He 


has said, and said very truiy, not only for your country, but certainly 


for mine, that the gas industry can no longer be left in the hands of 
incompetent men hat science must be brought to bear in prosecuting 
this great industry Now. in England, and no doubt in Ameriea, sei- 
f years been practised in the question of the 
purification of gas, and I happen, as a civil engineer, to be associated 
With a process to assist in the purification of coal gas, which has met 
with a large measure of success in the old country, and that is the pro- 
cess of introducing free oxygen into the gas and continuing the purifi- 
cation by means of lime [ do not know whether the method of ob- 
taining pure oxygen from the atmosphere by the Barium method is 


well understood in this country, but certainly it is a most practicable 
judgment, and in that of a number of the scien- 


process, wnd, mi my 


tific men of England, it is one of the most remarkable applications of 
science ever made ; because in the works that we now have in England 
and one on the Continent, the results tend to show, as it were, a man- 
ufactured article passing out of the factory, being sold, and nothing 
coming in, as the raw material is the oxygen of the atmosphere. I will 
ina few words attempt to describe the method of separation. It is 


almost a mechanical process. It is hardly a chemical process, as there 


is no permanent change in the BaO. The atmosphere is drawn through 
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a purifier of lime to take out the carbonic acid. It is then drawn 
through caustic soda to eliminate the moisture, leaving only 21 per 
cent. of oxygen and 79 per cent. of nitrogen passing to a furnace. This 
air is then drawn through, or rather pushed through a series of steel re 
torts, hung vertically in a furnace. The retorts are 7 inches in diameter, 
and may be from 6 to 18 feet in length. They are heated up to about 
1400° F., 


a furnace fed by producer gas. These retorts are filled with oxide of 


so that there is a series of retorts suspended vertically in 


barium, obtained from the refuse of lead mines. The baryta is fitst 
converted into the nitrate, then into oxide: then broken up into pieces 
about the size of a walnut and placed in the vertical retorts. The air 
is drawn through the purifiers, which I have already deseribed, and 
passes through the retorts. The outlet valve is weighted to 15 pounds 
above atmospheric pressure. When the oxide of barium is heated to 
a light cherry red it seizes hold, so to speak, of the oxygen in the 
atmosphere, and it rejects the nitrogen. Therefore, the nitrogen 
escapes at the lower end or bottom of the retort into the atmosphere, as 
free nitrogen, the oxygen remaining in combination with the barium 
in the retorts. For five minutes pumping-in takes place; then by an 
automatic arrangement, the outlet valve for nitrogen closes itself. 
The pumps are reversed in their action, and the oxygen is forced to a 
gasholder. This operation goes on six times every hour for twenty 
four hours a day, every day in the week, and it has been repeated upon 
the same barium now for two years in succession without any deterio 
ration. On the contrary the oxile of barium slightly improves in its 
capacity for yielding up oxygen. That is to say, we obtain a little more 
oxygen now from the operation than we did seven or eight months 
ago. So that the process is a continuous one, and it is an exceedingly 
cheap one. In fact, in the coal districts of England, oxygen of 90 per 
cent. purity may be made in a gas works as cheap as coal gas. Now, 
[ come to what no doubt is much more interesting to vou. that is the 
application of oxygen to the purification of coal gas. Not being a gas 
engineer, no doubt you will soon find this out when I begin to talk 
about the purification of gas; but any discrepancies I am sure you will 
excuse. If you will refer to Mr. Valon, of Ramsgate (who has been 
now working on this process for two vears consecutively) where there 
are obscure points or for explanations of the process, which I do not 
make quite clear, he will be glad to enlighten you. The oxygen is 
passed at about from three-quarters to one per cent. by volumn into 
the crude gas at its entrance to the purifiers. The first experiments 
were made at Blackburn, by Mr. Ogden, with a special plant. He 
The etfect of that 
was that. whereas Mr. Ogden would have had to change one of his 


treated continuously four million cubic feet of gas. 


purifiers every twenty-four hours, he ran for sixty-eight days con 
secutively ; and in my presence he said that the purifier would have 
At Manchester, I understand, 
the oxide is taken out of the purifiers for the purpose of reoxidation by 


gone on for eighteen months at least 


the atmosphere, and there is such a large quantity of it that they use a 
horse and plow to turn it over. Therefore, if it is possible, by the in 
troduction of cheap oxygen into coal gas, to practically insure the 
purification of that gas in closed vessels, a great step has been made in 
purification. When Mr. Valou was making his experiments he began 
to make some observations with oxygen and lime. He used to purify 
the whole of his gas with oxide ; but determined to throw out the whole 
of the oxide and to go back to lime purification. Ramsgate 1s a health 
resort, and he had abandoned lime purification because the gas works 
are situated in the center of the town, and the smell of spent lime was | 
very obnoxious, and caused a great deal of annovance when it was re 


moved. Mr. Valon found that not only was the purification effected 


much more rapidly by using oxygen, but that he only required half of 
the purifying space. The crude gas at Ramsgate contains 800 grains of | 
sulphur per 100 feet of gas. This was reduced to eight grains. The | 
earbonic acid, I think, amounts to 650 grains, and this is entirely 

obliterated. 


The coals used at Ramsgate gave 10,000 cubic feet of gas per ton with a 


3ut what is more surprising is the increase of luminosity. | 


luminousity of 155 candles. For the purpose of revivifying the gas | 
about three-fourths of one per cent. of atmospheric air was used, and | 


by 2} candles. This | 


the effect of this was to reduce the luminosity 


luminosity was brought up by the introduction of 2} to 3 per cent. of 
cannel coal. When oxygen was introduced Mr. Valon obtained from | 
3 to 3) candles of increased luminosity. He thereupon abandoned the | 
use of cannel coal and brought up the gas that he was manufacturing | 
to the normal standard, and more than that, to an additional one-half | 
candles without the use of cannel. So that by introducing oxygen | 
into his gas, Mr. Valon has been able to abandon the use of cannel. 
He has reduced his sulphur compounds to 8 grains, and he is now | 


carrying on a series of experiments whereby he has thus far ascer 


tained that he'can make, instead of 10,000 cubic feet of gas per ton of | 





} may not 


coals he will probably get from 11,000 to 11,500, and still serve his 
customers with gas of the same Iyminosity and of inereased purity, 
[am not going to detain you with any more remarks on this subject. 
I have given you the result of the experiments that have been made by 
Mr. Valon, extending over a period of two years. In coming to your 
country for the first time, and landing in New York (and even in this 
city of Baltimore) one cannot but be struck by the enormous advances 
which electric lighting appears to have made in the United States, and 
L was exceedingly glad to hear from your President that the @as indus 
try had not suffered thereby, Well, you may look at it from that point 


of view; but as a stranger, I cannot but think that if @as in this 


country had been all that it ought to have been, then the electric light 
would not have made such strides. That is the impression upon may 
mind, Certainly in England the eleetrie light has made no such 
strides as it appears to have made in this country ; and fuel being just 
as cheap With us there is no reason why it should not. I may be wrong, 
but my own opinion is that the reason why the gas industry in England 
has held its own, and will continue to hold its own against the electric 
light, is by reason of its economical! production and the great care that 
English and Scotch engineers devote to their business. First of all, we 
do, by Parliament and by Statute, what competition will, I think, com 
pel you to do in this country \s most of you are aware, the gas com 
panies in England are compelled to keep their sulphur compounds 
down to the lowest known practicable limit, They are obliged to give 


gas of a certain candle power ; and in London at a certain price. There 


fore, being compelled to do this, they not only do it ; but, do a great 
deal more. For, whereas the Statute says that they shall give gas of 16 
The fact 

1 


is that the gas engineers, by these statutes, have been put upon their 


candles, very often the mean luminosity is 17 or 18 candles 
mettle : and now they make and deliver FAS cheaper, and of better 
quality, and of higher luminosity than is required by any statutory 


l 


regulations Therefore, the electric light engineers have a much 
stronger competitor to deal with there than they have here. My lnipres 
sions may be wrong, but I cannot but feel that if all the gas companies 
in this great country were working on the same line—delivering to their 
customers gas at a low price, gas of a standard luminosity, and of a 
standard quality of purity, and if they had adopted the best known 
practicable means for attaining this, you would not have so much to 
fear from the electric light and as corecion is always to be avoided if 
possible even in regulating a monopoly one is very glad to form the 
impression that you will do by open competition that which in England 
has been forced upon gas engineers by an Act of Parliament. Applause. ) 

In conclusion | ami very much obliged to vou for your kindness ih 
allowing me to address you 

Mr. Jones—I would like to ask Mr. Ellice-Clark one question ; In 
taking the air from those retorts, what vacuum do you use / 

Mr. Ellice-Clark—A 27 inch vacuum 

Mr. Walton Clark— Mr. Ellice-Clark has disclaimed any knowledge 
of gas matters, and, therefore, it will not be discourteous in me to cor- 
rect some errors into which I think he has fallen. We know that in 
England they are confined by Statute to a certain quality and illumin 
ating power of gas. We know that they are allowed a certain number, 
generally 20 grains of sulphur per 100 cubic feet of gas, and that they 
are not allowed to go below 16 candles in illuminating power. But we 
also know that in this country, without any such regulations, it is rare 
that you find gas containing more than 12 erains of sulphur per LOO, 
or gas under IS candle power Applause. ) The electric competition 
ive hurt English gas men as Mr. Ellice-Clark assumes that 
it has hurt American gas men; but, if so, it is not on account of the 
quality of the gas; nor is it on account of the price of gas. In Eng- 
land it is true that the vas Is mide cheaper be cause of the cheaper labor, 
cheaper coal, and cheaper materials generally ; but those influences 
affect also the cost of electric lighting. 

I would like to ask Mr. Ellice-Clark a few questions as to the Brin 
process. I have read with a great deal of interest Mr. Valon’s recent 
utterances on this subject, as also the comments which have appeared 
in some of the American Journa!s. Mr. Clark has not stated. nor has 
Mr. Valon, whether the absorption of the oxygen is due to the forma 
tion of a double oxide, or whether the oxygen is included in the barium. 
This is matter, perhaps, of no great practical interest, but it is of eon 
siderable scientific interest. Mr. Valon has said in writing that air will 
do as well as oxygen, independent of the effect upon the illuminating 
I would like to ask Mr. Ellice-Clark if he will ex 
plain why this is. Mr. Valon did not attempt to explain it, but it may 


power of the gas. 


be that his more recent experience has enabled him todo so. It cannot 


be because of the greater dilution of the gas. If we have 1 per cent. of 
pure gas we have a dilution of 100 to 1; and if we have 5 per cent. of 


I 
J 
air, we have a dilution of 95 to 1, and the difference is not great. Mr. 
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Clark has stated also that three-quarters of 1 per cent. of air mixed with 
I believe 
that that is in excess of what has been found in this country. We have 
been led to suppose that we could introduce considerable more air than 
On the gas that 
they are supplying that reduction would be from 12 to 14 per cent. of 


Mr. Valon’s gas reduces the illuminating power 214 candles. 


that without reducing the candle power materially. 


the illuminating power, and if my memory does not fail me, we con 
sider that 1 per cent. of air will reduce not more than 5 per cent. How 
ever, [am not certain on that point, but I know that fit is very much 
less than Mr. Ellice-Clark states. 

Mr. Ellice-Clark—I do not think that the chemical reaction of the 
conversion of BaO to BaQGzg and the reconversion of BaOz, to BaO is 
very well understood. The BaO takes up another atom of oxygen 
when it is exposed to a temperature of 1400° Fahr. under pressure, and 
it vields it up under a vacuum; and that will go on indefinitely for 
20,000 or 100,000 times. 

Mr. Walton Clark 


Mr. Ellice-Clark— Yes ; the temperature is constant. 


Does the temperature remain the same / 


Mr. Walton Clark—Then it would seem to me that the oxygen was | 


included in the material. 
Mr. Ellice-Clark 
oxygen we used a temperature of 600° C. when forcing in the air, and 


When first we commenced the operation of making 
obtained a yield under vacuum at 800° C. But, after extended obser- 
vations and experiments by engineers and chemists, we found that we 
I did not mean to 
say that by the introduction of oxygen in the gas Mr. Valon was able 


could obtain the oxygen at a constant temperature. 


to get 11,000 feet of gas where he only got 10,000 feet from his coals. 
What I meant to say was that Mr. Valon used to get 10,000 feet of gas 
from his coals, giving a certain luminosity ; but he is now experiment- 
ally pushing the distillation of coals further and is getting from 11,000 
to 11.500 cubie feet. 
introduction of oxygen in the purification brings up the luminosity. 
This increased illuminating power has been attributed by those who 
have investigated the subject to the higher temperature of the flame by 
reason of a small quantity of oxygen passing through the purifiers and 
raising the temperature of the flame at the point of combustion. 

Mr. Pearson—I have heard it said that cheaper gas would kill the 
electric light ; but fuller investigation satisfied me that in England it 
was not the cheap gas that kept out the electric light, but that it was 
legislation. An electric light company there would have to give up its 
charter at the end of about ten years. After the company had got 
itself into good working order and begun to make money, then it 
Perhaps Mr. 
Ellice-Clark is not aware that to-day in the city of London the West 


would have to give up its charter to the government. 


inghouse people have introduced one of the largest electric light plants 
in the world, and expect in a very short time to have it in operation. 
Moreover, in most of the large hotels in London they are using the 


electric light because they claim that the gas is so full of sulphur and | 


other impurities that it blackens their decorations. 
these statements because I am credibly informed that such is the case : 
and I have recently heard from a rising gas engineer of very consider- 
able note that incandescent electric lighting is making very consider- 
There was another thing which 
struck me while Mr. Ellice-Clark was speaking, and that was when he 


able headway in the city of London. 


was speaking of the process by which he obtained the oxygen. The 
question occurred to me—how much does it cost? Bringing it down to 
dollars and cents, what is the gain obtained per thousand feet of gas, as 
compared with the present process ? 

Mr. Ellice-Clark—The gain is $31 per million feet. 
arguments are really arguments in favor of using oxygen with gas. 


The gentleman's 


He says that he was informed (therefore, he has his information second 
hand), that the reason why gas was being ousted by the electric light 
was because of the considerable amount of sulphur contained in the 
gas. I think that thatis perfectly true ; and Mr. Valon’s investigations 
has enabled him to reduce the sulphur compounds from 20 grains per 
If the hotels to which the gentle- 
man alludes, had been supplied with gas containing only eight grains 
of sulpher per 100 feet they never would have had electric light. (Ap- 


100 feet, to a constant of 8 grains. 


plause. ) 
Mr. Pearson 
against Mr. Valon’s process ; 


I do not wish to be understood as saying a word 
but I am simply asking Mr. Ellice-Clark 
as to what was in existence, and as to what caused it. I quite agree 
with Mr. Ellice-Clark that if there had been less sulphur the result 
would have been different. But that such is the case I have the most 
unquestioned authority for the statement that electric lights are not 
used in these hotels very largely on account of the presence of the im- 
purities. 

Mr. Nettleton—Mr. Clark stated that when Mr. Valon or some other 





Of course it is of an inferior quality, but the | 


I simply make | 


|gentleman was using oxide in his purifier that the purifying boxes 
lasted 68 consecutive days withithout changing, and that in the opinion 
of this gentleman it would have lasted 18 months. Then Mr. Clark 
said that Mr. Valon tried to use lime. But he did not say how long 
the boxes went without changing. I would like to inquire if the boxes 
of lime would last as indefinitely or for as great a length of time that 
the boxes of oxide last. If so, it seems to me to be a very important 
thing for this Association to take up. 

Mr. Ellice-Clark—Mr. Valon states that the boxes with lime would 
last three times as long with oxygen as they would without oxygen. 
Not comparing it with the oxide at all, but taking lime without oxygen 
and lime with oxygen 
| Mr. Littlehales 
The first is if he can give us an idea at what rate per thousand feet the 
oxygen was introduced ; 


I wish to ask Mr. Ellice-Clark a couple of questions. 


and the second is if the system is practicable 


in gas works of small or moderate size. With reference to what has 


been said about the difference in the price of gas in this country and in 


England, I think the most important element that enters into that 
question has been lost sight of on both sides, and that is the difference 
in the capital account. The construction account in this country is 
very much larger, for there is no such thing as stock watering allowed 
|on the other side. Before a company is started there they are limited 
very strictly by Parliament as to the capital which shall be employed. 
A committee of the House of Commons investigates very carefully, and 
finds out how much capital is necessary for a company in any given 
locality ; and that limits it. Thatis a very important element which en- 


ters into the consideration as affecting the price of gas. 


Mr. Ellice-Clark—First, as to the cost of oxygen. In England it 


follows very nearly the cost of coal gas. It depends very largely 
}upon the price of coals. You may take it that whatever it costs to 
make coal gas, oxygen will always cost about the same. The other 
question was whether this process is applicable in works of moderate 
size. Several gas companies or corporations have ordered plants and 
are putting them up. The smallest is at Shrewsbury, where they want 
5,500 cubie feet of oxygen per day. But oxygen may be made 
economically with a plant for the production of 1,000 cubic feet in 24 
hours. That is the smallest plant with which you could produce oxy- 
gen economically 

On motion of Mr. Harbison, a vote of thanks was tendered Mr. 
Ellice-Clark for his courtesy, and for the information given. 


AN INVITATION AND TWO LETTERS. 


Mr. White—We are requested by the local committee to Invite Mr. 
Frank Morrison, the President of an Electric Light Association, to a 
If there is 
no objection, I move that Mr. Morrison be invited to meet with us at 
Adopted. 

I have a letter here from the Mayor of Chicago, and 
also a like letter of invitation from the Committee on Gas Industries for 
the World's Exposition, of 1892, at Chicago. 


seat in our body during the meetings of this Convention. 


his pleasure 
The Secretary 


The World’s Exposition of 1892, 
Committee’s Headquarters, 183 Dearborn Street. 
Executive Committee, Chicago Oct. 14th, 1889. \ 


Dear Sir: 

In behalf of the citizens of Chicago, I take pleasure in inviting your 
| Association to hold its annual meeting in 1892 in this City. We would 
| be pleased also to have the International Gas Meeting of 1892 held 

here at the same time, when we hope to have the World’s Fair here. 
Yours truly, 
DEWiIrtTr C. CREGIER, Mayor of Chicago. 
| To the President American Gas Light Association, Baltimore, Md. 
The World’s Exposition of 1892. } 
Committee’s Headquarters, 183 Dearborn. Street. - 

CHICAGO, Oct. 14th, 1889. \ 
| President of the American Gas Light Association, Baltimore, ‘Md. 
| Dear Sir: 
your association an invitation to hold its annual meeting in 1892 in the 
City of Chicago. An invitation is also extended to the International 
Gas Association to hold their meeting in this City at the same time. 
Ample facilities will be provided for the occasion. 
Yours respectfully, 


In behalf of the citizens of Chicago we hereby extend to 


JOSEPH 8S. WoOoDRUFF, 
CHARLES D. HAvkK, 

H. D. HARPER. Industries for the 
C. A. VosBura. World’s Exposi- 
F. W. WILMARTH, tion, 1892, at 
H. W. Witiarp, Chicago. 


The Association here took a recess, until 2:30 P. Mm. 
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First DAayY—AFTERNOON SESSION. 

The Association met at 2.30 P. M. 

The President—The first paper this afternoon will be read by Mr. E. 
C. Jones, entitled 

LEAKAGE AND CONDENSATION. 

In no other industries are the energies of the manufacturer more de- 
voted to the study of economy than in the manufacture of gas. 

Within the gates of the modern gas works the superintendent is 
actively engaged in developing new methods of reducing the cost of 
production, by increased regeneration in the furnaces, lengthening 
the life of purifying material, and endeavoring to make the residual 
products pay for the coal carbonized, and each success in reducing the 
cost one-tenth of a cent a thousand feet is hailed with delight, while 
outside the gates a sum nearly equal to the value of all the fuel used in 
the works, and equal to four times the cost of purification and nearly 
equal to the retort house labor, is going to waste. Is not the subject 
of leakage of vital importance, and a rich field for the best efforts of 
the gas manager ? 

To demonstrate that it does not receive the careful supervision given 
to other departments of our business, I will quote from King’s Treatise. 
‘** Let us take the production of gas and the leakage or loss throughout 
the United Kingdom as it was twenty or twenty-five years ago, and 
compare them with the production and unaccounted for gas at the 
present time, and we shall probably find an inerease in the actual leak- 
age over that of twenty-five years since, although the percentage of 
loss is considerably less.” 

The same unwelcome condition of things probably exist in the 
United States. The percentage of unaccounted for gas of 56 companies 
in Massachusetts for the year ending June 30, 1887, was 12.53 per cent., 


while for the year ending Jurte 30, 1888, the average of 58 companies | 


was 13.17 per cent. 

A glance at the following table will convince the most skeptical that 
the percentage of unaccounted for gas of the companies of the State is 
increasing instead of diminishing : 


1887. 1888. 
Towns with leakage under 5 per cent. 3 3 
" : between 5and10 ‘“* * 23 16 
Oo ** «636 17 23 
ib 9% 6 8 
aw ma * aie 3 6 
ow 4 “95 30 2 1 
Lo over 30 2 1 


In an era of close competition and small profits it seems a pity that 
one of the greatest industries of our country is not able to account for 
a loss, in a single State, of 13.17 per cent. of its product, amounting 
to over 276 millions of cubic feet of gas, which at 11,000 feet per ton 
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lined. If the unequal expansion and contraction of soils of different 
| degrees of conductivity could be represented in pounds pressure, and 
| the pipe considered as a beam for carrying the load, I think all mains 
| of less than six inches diameter would be of wrought iron. I have en 


tirely given up the use of 38-inch cast iron pipe, and in streets where 


there is a prospect of a considerable consumption of gas, a 6-inch main 
is laid. 

Much has been said of exosmose, or the leakage of gas through the 
pores of the iron, and I think it is overestimated. One company has 
6,022 square feet of area per mile, anda leakage of 11.5 cubic feet per 
square foot per year, while another company has 3,864 square feet of 
area, and a leakage of 60.6 cubic feet per square foot, showing that if 
there is any transpiration of gas through the pipe, the amount is very 
small. Large mains properly cared for, are a preventive of large leak 
age, and the cost of additional metal used in them, when considered as 
an insurance against breakage, is a profitable investment, aside from 
the advantages of large mains for supplying increased demands for gas 
for engines, heating and cooking 

A brief description of the system of laying mains, testing, and find 
ing leaks, in use in South Boston, may be of interest. 

All cast iron mains are laid with cement joints, made by using two 
hard twisted rolls of lathyarn and a mixture of two parts common ce 
After the joints 
is made, it is carefully pointed at an angle of about 45°, with quickset 


ment, one part Portland cement, and one part sand. 


ting cement. The joints when properly made are rigid, and fully as 


strong as any part of the pipe. At each street intersection a long end 
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would require over 25,000 tons of coal for its production. In Massa- | 


chusetts it is evident that the large and increasing leakage is due chiefly 
to small mains, and the severity of the climate. In looking over the 
length and sizes of the mains, it is noticeable that the percentage of 
unaccounted for gas is inversely as the size of the pipe, other things 
being equal. To bring the fact clearly before you I have calculated 
the internal area of the mains of each company (7. e., the number of 
square feet of iron with which the gas comes in contact). The average 
main area of each company is 113,629 square feet, and the average area 
of each mile of pipe is 5,297 square feet. From this we find the average 
diameter of all mains in the State to be only 3,4; inches. 

It is a circumstance worthy of consideration that the greater the main 
area per mile the less the leakage. 
Leakage 


No. Companies. Area per mile of main. 


16 Under 4,500 square feet, 14.9 per cent. 
8 Between 4,500 and 5,000 square feet, ae | 

8 _ 5,000 ** 5,500 43 = 11.8 

11 “ 5500 “* 6,000 “ “ 10.4 

10 Over 6,000 square feet, 10.0 


Another way to demonstrate that small cast iron mains are one of 


the causes of large leakage would be to ask the members how many 
pair of clamps were used last winter to repair broken 6, 8, 10 and 12- 
inch mains, and how many were used for the same purpose on 3-inch 
mains, 


inch clamps, and I have never had occasion to use larger sizes, while 


broken 3-inch mains are of common occurrence. 
The structure of cast iron is such that the small amount of metal in 


a pipe three inches in diameter, or less, will not withstand the under- 


In fourteen years I have been called upon but twice to use 6- 


valve is put in, and on one side of the valve is a lead joint to allow of 
expansion and contraction in half of the block. The object in having 
the lead joints at one side of the section valve, is that they are exposed 
to view, and any leakage may be quickly discovered upon raising the 
cover of the valve box. My reason for not using lead joints generally 
is the belief that all lead joints leak, and it is preferable to have one 
broken main to having a thousand of small leaks which are not large 
enough to make their existence known, yet swell the amount of unac- 
counted for gas. 

It has been pointed out to us, as long ago 1860*, that the difference 
between the contractile power of iron and lead is as 9 is to 314, there- 
fore as an iron socket contracts nearly three times as much as the lead 
joint, the iron compresses the lead and crowds a portion of it out of the 
socket, and upon the return of warm weather, when the socket ex- 
pands, the lead does not expand enough to fill it, and a gas-way is left 
between the iron and the lead. An ordinary engineer's book made of 
cross section paper, is used to record in the simplest manner the loca- 
tion of each valve, special casting, and lead joint. 

In connecting a service pipe with the main, instead of a bend or 
elbow we use two street elbows. The first is screwd into the main, 
looking in the same direction the main is laid, and into this the other is 
screwed, looking at right angles to the main. Two street elbows 
screwed together in this manner, form nearly a universal joint, mak- 


ing it possible to run the service at any pitch without strain, and allow- 


= 


ao 

f=) 
ing for movement of main or service in any direction, without risk of 
breaking. 

Regular and systematic tests of the mains are made by means of a 
ten-light meter, fitted with a rate dial on the top, and furnished with 


ground forces of freezing and thawing. The larger pipes are subjected 


to the same strains, but possess strength to resist them, and do not | 





*Report of T. Spencer, Journal of Gas Lighting, Sept., 1860. 
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pipes by which it may be connected with the three-qurater inch pipes 
on each side of the street valves. The meter is protected against 
frost or careless handling by being enclosed in a tin box, and the space 
between the meter and the box is filled with dry sawdust. The tin box 
is provided with handles by means of which it may be lifted in or out 
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of a wagon. With mains divided into small sections, and a thorough 
knowledge of each section and the probability of day consumption in 
each, we are enabled to locate leaks with the greatest nicety. 

In districts were gas engines are in use, or where there is known to 
be a large day consumption, it is necessary to resort to Sunday testing, 
and it is sometimes desirable to send cards to consumers on a section of 
main where the meter indicates a leak, or that gas is being used, 
notifying them that the gas will be shut off for ten minutes for the 


purpose of testing. When a leak is discovered of sufficient size to war 


rant further search, we make use of a twisted steel sounding bar, fitte« 
with a loose cross-bar handle. This bar fis driven into the ground by 
means of a sledge, at short intervals, turning as it is driven, until it is 
near the main, when, on account of its spiral shape, it is easily re 
moved, even from the most closely packed or frozen soil. If it is pre 
ferred, a hexagonal steel bar similarly fitted with a wrench handle may 
be used, and is easily withdrawn. By the well known means of smell 
ing, carefully judging the quantity of gas at each bar hole, and digging 
where the odor of gas is strongest, the leak is found. Of late I have 


tested for leaks with some success by means of an aqueous solution of | 


palladium and gold chlorides, prepared from the formula given in a 
paper by Emil Merz, of Carlsruthe. 

The sense of smell is fallible and unreliable, and a solution sensitive 
to gas, with which test papers may be made for locating leaks with the 
utmost certainty, is a useful companion in the search for leaks. The 
solution giving the best results is composed of 3.75 grammes palladium 
chloride, and 1.25 grammes gold chloride dissolved in 1 liter of dis 
tilled water. In Germany where this method of finding leaks has been 
practiced, it has been the custom to moisten a slip of filter paper with 
the solution and insert it in a glass tube, fastened to the end of a piece 
of iron pipe. After driving a bar, and making a test hole, this piece 
of pipe is lowered into the hole, and if gas is present, it rises through 
the pipe, and ¢liscolors the test paper. This test occupies fully fifteen 
minutes. and to save time and increase the efficiency of the test, I have 
devised a simple piece of apparatus. 

A piece of quarter-inch pipe, four feet long, is fitted at one end with a 
glass bulb six inches long and 1's inch diameter. This bulb has a re 
movable cap, on the inside of which is a wire hook for holding a slip 
of test paper. A short piece of rubber tubing connects the cap with a 
rubber aspirator bulb. 

To use this device, the test hole is first made by driving a bar. <A 
slip of paper is moistened with the test solution, and suspended from 
the hook within the class bulb. The quarter inch pipe is then lowered 
into the test hole, and by squeezing the rubber bulb the air is exhausted 
from the apparatus, and if there is gas present in any part of the 
test hole it is drawn up into the glass bulb, brought in contact with the 
test paper, producing a reaction, and is expelled through the rubber 
bulb, 


The reaction with this useful reagent commences by the test paper 
turning a light rose tint, which is followed by a series of drab and 
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brown shades, until it becomes a dark seal brown. The reagent is not 
extremely sensitive, although it requires some care in handling, and the 
variety of shades of color accompanying a complete reaction enables the 
operator to nicely judge the extent and proximity of a leak. 

One is well repaid for using this simple test, both by the interest 
excited by the beautiful reactions, and the fact that unlike the olfactory 
nerves, it tells a truthful story, and is never tired. 

A large portion of unaccounted for gas is directly attributable to the 
difference in volume of the gas at the temperature at which it is meas- 


| ured at the station meter, and the temperature at which it is sold at the 
consumers’ meters. It is customary at the larger works to record the 


| temperature of the gas at the station meter at frequent intervals, and at 
| the South Boston works the temperature is taken hourly, and carefully 
|recorded. The measuring temperature of the gas at the largest works 


}in Massachusetts, last year, was 61°, and at South Boston the average 
| measuring temperature was 67.7° F. The question at once arises, the 
|measuring temperature being known, how can we establish a selling 
| temperature 

In my calculations of condensation or shrinkage I have used, as a 
constant for corrections, a figure nearly representing the mean earth 
temperature at the depth of three feet, for in moving through the rami- 
fications of underground pipes, the gas will assume the earth tempera- 
ture at the average depth of the pipes. 

To assist me in the study of earth temperature I have had recourse to 
the reports of the Underground Temperature Committee of the British 
Association, and I find that in the temperate zones the mean annual 
earth temperature, at a depth of three feet, does not vary appreciably 
from the mean air temperature in the same locality. So that the mean 
air temperature fora year in a given place furnishes a constant with 
which to correc t the volume of gas made, or, in other words, a selling 
temperature. 

Mr. Symons, at the Botanical Gardens, London, found the joint mean 
of earth temperature taken at depths of 3, 6, 12, 24, and 48 inches, for 
six years from 1871 to 1876, to be 50.5° F., and the mean air tempera- 
ture taken at the same time and place 49.6° F. Observations by Quet- 
let, at Brussels, for three years, make depths less than 1} feet colder, 
and at greater depths warmer than the air. 

The greatest excess of earth temperature over air temperature is to be 
found in a series of observation taken in Scotland, where the surface 
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and subsoil was sandy and dry. The air temperature was 46.1°, and 
the earth temperature at the depth of 22 inches was 48°. 

The mean air temperature of Boston for 18 years from 1871 to 1888, 
was 48.1° F., and I find this does not differ much from the earth tem- 
perature at a depth of three feet. The mean earth temperature for five 
months from January to May, 1889, being 49.1° Fah. 

With the temperature of the gas at the station meter and 48.1° Fah., | 
as a constant selling temperature, I am enabled to find how much of 
the gas not used by street lights and registered by consumers’ meters is | 
actual leakage. For the year 1888 the difference in volume of South 
Boston gas, thus calculated, was 3.8 per cent., and of the portion of 


Boston gas manufactured at the North End station, 2 1-2 per cent. con- | 
densation due to difference in temperature. 
Discussion. 

The President—I think you will all agree we me that this is a very 
interesting paper and one worthy the fullest discussion. The condi- | 
tions of condensation and leakage are so variable in different parts of 
the country that Iam sure you will be able to get considerable infor- | 
mation from the paper. It is now open for discussion. 

Mr. Snow—I would like to ask Mr. Jones if he ever finds his service 
pipes stopped because of the presence of naphthaline; or if he has | 
found the joints started by rust or dirt settling in the extra joint. 

Mr. Jones—I have taken out connections of this kind, within a week, 
which had been in for seven or eight years, and I have not found any 
of them stopped, even with naphthaline. I have had occasion to lay 
about 3,500 feet of new ten-inch pipe, and most of the service pipes on | 
the three-inch pipe displaced were fitted with two street elbows. I 
found them in excellent condition, and none of them started. 

Mr. Lamson—I would like to ask Mr. Jones if, in using this new | 


form of test for leakage, he has been able in his experience to find any | 
leak which was difficult to be determined by smelling? How much | 
experience has he had in using that test ? 

Mr. Jones—I have not had very much Winter experience with it, but I 
have used it every time that I have had occasion to look for a leak 
within the last six months. My attention was called to it by Mr. Nute, 
of Jersey City, and I took hold of it and found that, by the use of this 
apparatus, I was able to draw the gas from a place very near the main 
up into the bulb and bring it in contact with the test paper, so that if 
gas is present in any part of the hole I am sure of bringing it in contact 
with the test paper and thus find out its presence. A few squeezes of 
the ball exhausts this gas bulb, and the gas or air follows up the pipe 
and comes in contact with the test paper. 

Mr. Lansden—I would like to ask Mr. Jones what his opinion is with 
regard to condensation. What proportion of loss does he figure as due 
to condensation ? 

Mr. Jones—lI will say that I am afraid that the subject of my paper, 
‘*TLeakage and Condensation,” may have led members to think that I 
was going to treat an entirely different subject. Perhaps I ought not 
to have used the word ‘‘ Condensation.” 


As it occurs in my paper it 
refers simply to shrinkage from difference in temperature. I have not 
enough considered the subject of condensation due to the deposit.of the 
hydrocarbons in the gas to be able to give any information. 

Mr. Lansden—Is it your opinion that most of the loss is due to leak- 
age instead of to condensation ? 

Mr. Jones—My paper says that in South Boston we have a difference 
of about three per cent. due to shrinkage from difference in temperature. 

Mr. Taber—I have made a few figures with regard to the temperature 
of gas. I live in very nearly the same latitude as Mr. Jones, but I 
differ with him in finding that the temperature of the air is about 47°, 
while that of the earth, I find, is a little bit lower than his statement— 
57° ; and yet I find that the amount of condensation due to the state of 
the temperature is estimated very closely to his—about three per cent. 
I was not aware that he was working on those same lines, and I am 
glad to find that we agree so closely. I think that the three per cent. 
of loss is not a loss actually, but simply a difference in the measure- | 
ment affected by temperature. 

Mr. Gilbert—After some 30 years in the management of small works | 
I have come to the conclusion that our loss of gas is mainly attribut- 
able to two faults. One is, not laying pipes deep enough in our colder 
latitude ; and the other is the careless and imperfect work in the mak- | 
ing of joints. In the early days of the gas industry, and up to within 
20 years, our superintendents and the men who have charge of that 
part of the business have largely come from Scotland ; and there they 


generally find it necessary to lay their pipes as deep as we do. I would | 
like to know from gentlemen, and especially from those who live north | 


of Baltimore or New York, and in that latitude, how deep they are in the 
habit of putting their pipes under ground. My own experience is thatit | 


is largely to be attributed to a desire to save expense in the laying of pipes, 





| these under-rated lights on the street. 


stances. There are a thousand-and-one joints and tens-of-thousands of 


Light Fournal. 


Mr. Sherman—I would like to inquire of Mr. Jones if, in the prepara- 
tion of this paper, he gave any consideration to the matter of leakage, 
or the loss which we are subject to through our consumers’ meters. In 
my opinion we are subject to a very heavy loss in that way. I know 
of a company in New England which reduced their leakage from 20 
per cent. down to 6 by merely looking over and repairing their meters. 
They had been very much neglected, and, in fact, no attention at all had 
been paid to them for years ; but, by going over them and weeding out 
those which were not registering at all, and those which were register 
ing 10, 20 or 30 per cent. slow, they succeeded in reducing their leak 
age from 20 to 6 per cent. My own opinion is that we furnish most of 
our customers with their night lamps without any pay, that most meters 
do not register the small quantity which our customers use for night 
lamps, and that would account for quite a leakage. There is also a 
great deal of gas which is surreptitiously used. All those things count 
against the superintendent or manager of the works as leakage. 

Mr. Jones—I believe that an average test of all the meters in use in 
New England would be against the gas company. That is they would 
show slow. I have a company now in mind who are testing all their 
meters, and they find them slow. A great many meters are 100 per 
per cent. slow, and others are 10, 15 and 20 per cent. slow. In the ag 
gregate they amount to a great deal of gas which the company loses. 

Mr. Starr—I heartily agree with Mr. Sherman's idea with regard to 
the leakage of gas. Ido not believe that the leakage of gas in the 


| ground is one-twentieth of what it is claimed to be. I believe that one 


great cause of leakage is the defective meters; and another cause of 
leakage is the fact that almost all street lamps burn more gas than they 
are rated at. I believe that I lose on my street consumption from 15 


to 20 per cent., because of the underating of the burners. I would 


| rather give the people good burners than to give them small ones. My 


people pay me my price and I think that I ought to give them a light 
to suit them. They all say that they have the best lights on our streets 
that the lamps give anywhere. It answers a very good purpose if you 
want to renew your charter. We laid a street railroad in our town a 
few days ago and found a few places where the earth was filled with 
gas. I thought that there must be a big leak there ; and I dug upanum- 
ber of joints, but there was not a leakage that would burn. We could 
not find a single point where there was leak enough to show, but still 
there was a leakage there. Iam satisfied that if you have leakage enough 
to burn even one foot per hour for 24 hours, it will smell on top of 
the ground. You cannot find a spot in our place where you can smell 
the gas leaking on top of the ground unless you make a cut. Iam sat- 
isfied that the leakage goes in the way of imperfect meters, and through 
A ease in point occurred last 
Saturday. A German came to me and said, ** You know that I never 
kick about my gas bills; but I don’t know how it 1s that my bill for 
last month’s gas was $2.50, while this month it is $5.00. Said I, ** The 


| only trouble is that you have got a new meter. The old one leaked.” 


The new meter is measuring correctly, and of course the charge is very 
much larger. 


Mr. Littlehales—My own experience corroborates what Mr. Sherman 


| has expressed. I am convinced that a very large percentage of leakage 


arises from the meters, especially where dry meters are used. We 


| know that it is no uncommon thing for us to find a meter which has 


ceased registering entirely. That registration does not stop all at once, 
but it gradually begins to run slow and finally ceases to register at all. 
Recently I tested a fifty light meter which had been in operation for 
five or six years, and I found that with five lights it did not register 
one foot, while with ten lights it was about 20 or 25 per cent. slow ; and 
yet when the maximum quantity was on it was all right. Of course 
you can understand that in such a case a great deal of the loss would 
not be leakage in the proper sense, but simply that you are not getting 
paid for what you deliver. This loss is due merely to the defective ma- 
ture of the meter ; and it must be so from the very nature of the con- 
struction. Of course a careful periodical examination of the meters 
will remedy that. The company with which I am connected is subject 


| to a law which provides that every meter must be tested by the Gov- 
| ernment Inspector every five years. That law has had the effect of 


giving us a closer examination of our meters ; and I think that our 
small leakage account is largely due to that fact. There is another 


|company that I know of where a great deal of gas is lost because it is 
| . 1 7 
| overlooked ; and that is on account of an old gasholder. Those-of us 


who have gasholders exposed will find sometimes in the summer 
time that one side of the holder isso hot that you cannot bear your 
hand on it, while on the other it is colder, and at the bottom of the 
holder the water perhaps stands at 40° or 50°. You can easily see that 
there is a great amount of strain on the holder under those circum- 
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rivets in the holder, and there is a constant tendency to wrinkle the 
parts one against another ; and an enormous amount of gas is lost from 
the holder which we do not fully appreciate. I was running some 
large holders awhile ago, and I venture to say that the leakage from 
those holders would amount to tens of thousands of feet annually. Of 
course, unless you get near the holder you may not notice the escape, 
because gas, being light, rises up. But I think that that is one large 
source of loss. I think that as between the holder and the meters the 
loss is due ; and that if those two points are attended to the leakage 
might be brought down to very reasonable limits. 

Mr. Lindsley—I would like toask Mr. Jones how these cement joints 
are affected by changes of temperature. There is certainly a change in 
the length of every pipe by reason of the changes of temperature. |] 
would like to know if his experience has been sufficiently long to en 
able him to give us any account of the amount of breakage there would 
be in those joints. 

Mr. Jones—In my experience I have never known a cement joint, 
when properly made to draw. I have never known a properly made 
cement joint to leak. I have had dozens of cases where the pipe has 
broken back of the socket without starting the point on the outside of 
the jomt. About six years ago I had occasion to lay about three 
quarters of a mile of 6inch pipe. I instructed my street foreman 
to lay the pipes as I have described, with valves every 500 feet, and 
with a lead joint on one side of each valve. The following winter 
I had two breaks in that 6-inch pipe and main; I dug down, found 
the pipe parted and was obliged to use clamps, but no joint had 
started; I then asked my foreman if he followed instructions ; he 
said that he had not; that he had made that entire length of 6-inch 
pipe with cement joints, and it was perfectly rigid, but it parted in 
two places. I dug down to every valve in that length of pipe, ripped 
those cement joints on the valves made lead joints and have not had 
any trouble since. 

Mr. Anderson—I would like to ask Mr. Jones if he considers two 
parts of cement, mixed with loose sand, makes a sufficiently strong 
joint ? 

Mr. Jones—I have found that a mixture of one part of Portland ce 
ment, one part of sand, and two parts of common cement makes a very 
strong mixture, and it has given me exceedingly satisfactory results. 

Mr. Anderson—Can you tell what is the tensile strength. 

Mr. Jones—I have never had an opportunity to test that or to get at 
the true tensile strength of it, but I would suppose that it was more 
than cast iron, from the fact that iron pipe breaks back of the socket in 
various places while the joint does not start. 

Mr. McElroy—You are all aware that in the city of Pittsburgh we 
use the natural gas very largely, and one consequence was that last 
winter a year ago I had 300 breaks in my main. In those 300 breaks 
I had one cold joint, and that was at the wall of an old building that 
extended into the street, and in laying the pipe the men had not taken 
the wall away, but laid the pipe upon it, and the consequence was that 
the pipe had fallen on both sides and had cracked at the joint. That 
was the only leaky joint of the whole 300 cement joints that I had 
My joints are laid with pure Portland, Rosendale, Hawthorne brand 
cement. I have made joints of the same kind for water pipes, where 
they have stood a constant pressure of 95 pounds for 9 years and never 
broke. I have removed, I suppose, from 11 to 12 miles of pipe with 
lead joints, simply because they were lead joints. I could not 
endure the stink on the street because of the leakage that came through 
the lead joints. We could not possibly keep them tight. Any person 
who has been accustomed to laying lead joints for natural gas in the 
city of Pittsburgh or vicinity, well knows that there is not 1 in 10 that 
does not leak. I defy any man to keep a gas pipe joint made of lead 
for three years. For natural gas I have laid 1} miles of 10-inch pipe 
with cement jaqints made in the usual manner. The company then 
sold out to the Philadelphia company and that pipe remained for 22 
months, delivering gas at their usual pressure. Their manager dug 
every joint of that pipe from beginning to end and soap-sudsed it, and 
did not find a bubble. They simply covered up the best of my cement 
joints with asphaltum and paved the street. Since they did that they 
have dug out every joint, dug out the cement and filled them with 
lead, simply because they did not want that kind of evidence in the 
city that a gas joint could be made tight. | Laughter. | 

Mr. Young—I think that it has been established beyond a doubt that 
a cement joint is the tightest joint yet made ; the only question with me 
is as to its breakage. They are so rigid that there is no give to them ; 
and unless there is a lead joint putin every three or four hundred feet, 
especially in small pipes, you will have a great many breaks. The 


question is whether it is better to have a great many small leaks than 
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one large leak. My own opinion is, that I would rather have a large 
broken pipe than a thousand leaking joints. We use nothing but 
cement. In natural gas it is a little different. There is no trouble 
about making joints perfectly tight, but if, from any cause the joint is 
broken in any way, the slightest leak, no matter how small it is, if the 
natural gas gets in contact with the cement it reduces it to a powder 
and takes the joint entirely out. In some districts or sections from 
where the natural gas comes it carries a certain amount of choloride of 
sodium, and when that comes in contact with cement it reduces it to a 
powder. That has been our experience with natural gas. But for 


illuminating UJ 


gas it will not actin that way. For illuminating gas I 
think there is no doubt that the cement joint is the tightest joint yet 
made, 

Mr. A. C. Humphreys—This is certainly a very serious subject, and 
is worthy very full discussion. I am sorry that I was unable to listen 
to the paper, but shall certainly take great pains to read it carefully. 
I think probably this is the most serious subject that we have before us 
as gas engineers, and is perhaps one that we lose the most money in. 
I should imagine that the first thing any of us would do before starting 
in to find any heavy leakage would be to determine whether there was 
a leakage there or not. Undoubtedly, we have losses from the incor- 
rect registration of meters, and through the incorrect estimation of the 
amount of gas burned in the city lamps, and from many other causes ; 
but I suppose that the first thing we would do, and certainly we should 
do it, would be to start out to find what was the absolute leakage, even 
taking into account the condensation and shrinkage—if we may use 
‘to denote what Mr. Jones has covered in his 


the term ‘shrinkage 


paper, and ‘*‘ condensation” to cover the actual deposition of hydro- 
carbons in the main. Those two points can be determined: After that 
it remains to determine where the leakage is, and to stop it. It seems 
to me that if there is any fair amount of leakage, after we determine 
those points, it would pay us to go right back and put our money into 
a systematic investigation of the condition of the mains. I do not think 


we want to be misled. Mr. Sherman has pointed out that possibly the 
trouble may occur almost entirely through the meters. I do not think 
we want to deceive ourselves in that respect. There is no doubt that 


/in some localities almost the entire trouble is due to that. I have in 


mind a case where we took hold of a certain works, and the leakage 
was simply outrageous. We investigated all the points that have been 
referred to, and came down to a place where we thought that we were 
simply considering the leakage proper. We investigated the quality of gas 
sent out, the loss due to condensation, to shrinkage, etc., but there was 
one point that we did not cover at one particular station where there 
was an outlying holder. We did not investigate that ground, but after- 
wards found that there was some leakage there. In spite of all we did 
we still had a very large leakage ; and although we went over all those 
mains foot by foot with drills, and stopped up very leak that we could 
find, we still had a very heavy leakage account. Therefore, I claim 
that we do not any of us want to comfort ourselves with the idea that 
we have not got an actual leakage account simply because our noses do 
not detect the leakage 

Mr. Young—I think that there ought to be a correct register kept of 
the temperature of the gas going into the station meter every day. I 
think in many eases, especially in small works, that the gas goes to the 


station meter at a very high temperature, and in that case the leakage 


would be very larg‘ It is unaccounted-for gas. While it may not 


come under the head of leakage it is due to shrinkage. 

Mr. Scriver—I would like to ask the gentleman from Pittsburgh 
what cement joint he uses and what depth of cement is used—that is, 
what is the depth of the socket ¢ 

Mr. McElroy—Ours [runs from 413 to 5inches. The socket of the 
4 inch pipe is about 4 inches deep ; you can make a very good joint on 
3 inches, but we prefer 4 or 5 inches. 

Mr. Scriver—Do you use any red lead 7 

Mr. McElroy—No 

Mr. Scriver—W hat is the depth below the surface of the ground ? 

Mr. McElroy 

Mr. Lansden—It seems to me that this question is always coming 


From three to four feet, according to circumstances. 


back to that of contraction and expansion. The real question is how to 
overcome it, and how to lay our pipes deep enough so that the temper- 
ature shall not affect any kind of joints, either cement or lead. I have 
tried both kinds. I have taken up lead joints when I have found the 
lead drawn half an inch on each joint for three blocks. That was in 
the winter time. I have lifted those same joints in the summer time 
and found that they had crowded back. As my friend says, the 
cement joint is rigid, but your pipe has got to contract and expand. 
The question comes up, which is the best? The cement breaks your 
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pipe, and the lead lets your pipe contract and expand. I should prefer 
to have the joints draw. Of course in a lead jomt we depend a great 
deal on the packing that is put in—more in fact than we do on the 
lead or cement. I prefer that a joint should draw rather than have a 
pipe break in the winter time when it is hard to dig in the street. 

Mr. Gilbert—One word more on the subject which I alluded to when 
up before. This whole discussion shows that no matter what your 
joint may be, it is the action of the temperature and frost on the pipes 
that does the mischief. It is not essential whether the joint will draw, 
or whether the pipe will break, but what we want is to get the pipes so 


so far down that the frost will not act upon them. That is the conelu- | 


sion I have come to. Our friend from Pittsburgh says that he puts his 
pipes from 3 to 4 feet deep. Now I submit that those who live in a 
latitude north of this will not protect their pipes against the action of 
frost by putting them at that depth. It seems to me that that is the 
remedy for all the trouble—to spend a little more money in putting the 
pipes down a suflicient depth. There is another thing which should be 


considered, and that is the fact that wrought iron service pipes will in | 
many soils corrode so that in 10 or 15 years there will be a leak. For 


the last few years I have made it a point to encase every service pipe in 
a wooden box with asphalt covering. Do this, and in ten years you 
will see the benefit of it. 

Mr. Jones—I must say that I have had the best results with mains 
laid in the frost—that is, with shallow mains. I have found from the 
Report of the Underground Temperature Committee of the British Asso- 
ciation, that the point where a constant temperature is reached under- 
ground is 50 feet below the surface. Between that 50 feet below and the 
surface there is a constant working going on, caused by the change of 
temperature of the soil ; and anywhere in that 50 feet a lead joint will 
be affected more or less, so as to leak to a considerable extent. From 
each square centimetre of the earth’s surface there issues every year 
44.4° of heat. Now, if pipe is laid at a point underground, say three 
feet deep, and the frost is 31, feet deep, this heat—the internal heat of 
the earth—is issuing through the surface and striving to bring about 
an equilibrium. If our overground temperature risés, it gives the un- 
derground temperature a chance to exert its force. Therefore, the frost 
comes out from the bottom, not from the top. The underground tem 
perature—the internal heat—is what takes out our frost, and not the 
temperature from the top. As the frost lets go of that main an expan- 
sion takes place. Perhaps the next night it is relaxed ; the overground 
temperature is lowered so that the frost is driven down and overcomes 
this underground temperature. The frost is lowered one foot, perhaps, 
and takes hold of the pipe again ; and the working of the frost back 
and forth on the cast iron pipe is, I think, more the cause of breaking 
than the simple expansion and contraction caused by freezing and 
thawing. Therefore, I attribute the good luck I have had with shal 
low mains to the fact that they are in the frost all winter. 

Mr. Prichard—It seems to me that, taking the average temperature 
of the year as a factor for estimating the shrinkage of the gas, you very 
largely overestimate; because the selling temperature of the gas is 
rather the temperature of the cellar than of the earth, which my obser- 
vation indicates to be very nearly 60°. It seems to me that if the tem- 
perature of the gas at the station meter is about 60°, we drop that factor 
from the calculation altogether. The temperature of cellars in our lo- 
cality is certainly not down to 49°, and if we estimate our shrinkage as 
the difference between 60° and 49°, we overestimate it. 

Mr. Ellice-Clark—There are many thousand miles of cement joints 
laid in England, and I imagine that the average depths of those would 
be about 12 feet. I venture to say that there is not half a mile of 
water tight joints so laid in England. We find, either from the care- 
lessness of the workmen or from variations of temperature, or from 
some other difficulty, that it is impossible to get a water pipe tight with 
cement joints. For that reason at the present time in England cement 
joints are being generally abandoned ; therefore, it is a matter of con- 
siderable engineering importance to know how a perfectly tight joint 
can be obtained in cement, and what is the practical way of accom- 
plishing it, especially as cements vary so much. The cements of Eng- 
land are different from those of Germany. In Germany the cement 
manufacturers have adopted a standard as to the amount of free lime, 
as to tensile strength, weight, ete., but in England every engineer has 
his own specification ; so much so that one cement manufacturer re- 
cently told me that he was working to 28 different specifications. I 
would like to know what rule is adopted in this country and how this 
joint is made so as to get it water tight. What standard of tensile 
strength is adopted for cement, and how it is put in place—whether in 
liquid shape or put in with a trowel 7 

Mr. Jones—I will endeavor to explain how we make our joints in 
South Boston, We find soft yarn, instead of old tarred ropes, better 








and cheaper in the end. We make a twist of the yarn, which requires 
to be driven in around the pipe with a caulking iron and hammer. 
After that yarn is driven home we take this mixture of common cement 
and sand and mix it thoroughly dry before we put any water with it. 
Then we thoroughly mix it with water until it obtains the consistency 
of mastic, so that it can be used on a trowel. That cement mixture is 
caulked into the joint with a wooden caulking tool until the joint is 
full, and until that cement has entered into and been driven into the 
yarn so that it becomes a part of it. Then, after filling that joint full 
of cement mixture, another twist of the yarn—the same size as the first 

is entered and carefully driven home, not driven too much on one 
side at first, so as to drive out the cement from the other side of the 
joint, but it is carefully driven in alike at all parts of the pipe. After 
that yarn is driven we fill the joint again to the edge of the socket and 
clean it off and point it. As my forman says, if the joint is not tight 
when that first yarn is driven and filled with cement it never will be 
tight. 

On motion of Mr. Harbison the thanks of the Association were voted 
to Mr. Jones for his very able paper. 

The President—We will now take up Mr. Walton Clark's paper. 


Mr. Walton Clark, Philadelphia, Pa., then read the following paper 


on 


FUEL GAS. 


Within the last few years there has developed a demand for a com- 
bustible, safe, cleanly and cheap; suitable for general distribution ; 
applicable to production of light and power, as well as of heat; ready 
for instant use ; requiring no storage room upon the premises of the 
consumer, and brought without his aid to the point of combustion. 
To state the condition of the demand is to prove a gaseous fuel neces 
sary to its satisfaction, and I understand ‘* Fuel Gas” in the meaning 
of the committee who selected me to open the subject at this meeting, 
to be such a gas or mixture of gases, luminous or otherwise, as is fitted 
to fulfill them. What I have to read to you is written with this under 
standing, which precludes the consideration of local plants for the 
manufacture of gas to be used on the premises. I confine myself, 
therefore, to the presentation of my ideas upon the subject of the 
manufacture and distribution of such gas as I believe will commend 
itself to our probable customers, and meet the reasonable expectations 
of profit which our employers may indulge, hoping to show rational 
ground for the faith that is in me 

A year and a half ago, I prepared a paper for the Western Association 
upon this subject. In it were given the ideas I then held, and now 
hold, as to the part of the demand for fuel we may hope to supply 
through pipes from central stations, and the mixture of gases which 
shall be at once suited to the public need and producible at a figure 
which shall not prohibit its sale. I now iterate the opinion there ex 
pressed, that our operations as fuel venders will be confined to warm 
ing apartments, cooking, supplying light and power, and heating 
soldering irons, light forgings and other implements and materials de- 
manding a small localized fire. That we can reasonably hope to sup- 
ply from our works fuel for boiler firing, metal working and other 
purposes demanding heat in great quantity, I do not believe. Sucha 
gaseous fuel as will satisfactorily meet this demand, may be economic- 
ally generated upon the premises where consumed, and will contain in 
its total bulk more of the original energy of the coal, than will a gas 
having sufficient heating power per cubic foot to be cheap to distribute 
and safe to use. Generated as wanted it will carry to the point of 
combustion the sensible heat with which is left the producer, a further 
advantage over a generally distributed gas. It not being necessary to 
store this gas, distribute it over large areas, or supply it cold in small 
quantities, the presence of a considerable percentage of nitrogen is not 
fatal to its use, as in the case of the gas we are discussing. 

If I have not erred in this estimate of the field of fuel supply we can 
cover, the vas adapted to the wants of housekeepers, users of power, 
and, generally, consumers of fuel in comparatively small quantities, is 
the gas we must produce. What is this? 

Among manufactured gases, not made wholly or in large part of oil, 
resin or other material very rich in hydrocarbons, coal gas is the ideal 
fuel for most purposes. With a high heating power per cubic foot, un- 
mistakable odor and ‘‘ tough” flame, it certainly answers the condi- 
tions of a successful fuel, unless we must except cheapness of produc- 
tion. Does it answer this condition also? It is said that in some 
favored localities, coal gas is being put into the holder at a cost that 
would enable the makers to sell to fuel users for a price lower per unit 
of energy than that at which a mixture of coal and other gases could be 
supplied, if its use were made general. Coal gas in the holder at a low 
‘figure, argues one or both of two conditions—low cost of soft coal, 
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high price of coke. The cheapest gas will be made where both condi 
tions exist ; and this can only be where there is a demand of smokeless 
fuel, and a high selling price on anthracite. Were coal gas generally 
adopted as fuel in such a locality, the amount of coke put on the 
market would be increased at least five fold, and at the same time a 
considerable part of the demand for it would be met by gas. With its 
field in part taken from it, and its own quantity largely increased, the 
price of coke must fall until it reaches a point at which it can compete 
with soft coal, for the purposes to which the latter is adapted. The 
amount thrown upon the market will force it from the position of a 
special fuel, commanding a higher price because it better meets the 
wants of certain consumers than does soft coal. I believe that with 
their present make of coke, few gas works do not at times accumulate 
a large stock. Multiply the make by five or ten, and can we doubt 
that the selling price must be very materially reduced to enable its 
owners to dispose of it? And if we take from the manufacturing ac- 
counts of the companies making this cheap gas the credit due to this 
most important residual, can coal gas then be generated at a figure 
justifying its sale at a price to compete with the cheap coals from which 
itis made? A careful consideration of the question, will, I think, con 
vince us that we cannot afford in generating our gas to manufacture a 
bye-product to compete with it in the fuel market. 

I admit that there may be cities in which the demand for furnace 
coke for manufacturing would equal the supply after the general intro- 
duction of gas had increased the coke output. In such localities, if 
any exist, coke might advantageously be made in ovens, and the bye 
product, gas, purified and stored for distribution at alow cost. The few 
exceptions to the general rule do not, I think, affect the force of my) 
argument. 

As it is bad business policy to produce two commodities which shal] 
compete with each other for a market, and as soft coal is the raw ma 
terial suitable for conversion into gas, most plentifully and widely dis 
tributed over the world, we seem compelled to adopt, except in special 
localities, a method of manufacture that will convert this solid coal 
into a gaseous fuel, without the production of another substance appli 
cable to the same purposes. 

I look for no contradiction from any source when I say that unless 
there is in another course some object to be gained in the direction of 
more complete conservation of the energy of the raw material, or lower 
cost of production, which shall compensate for the attendant disadvant 
ages, it is desirable that our product contain all the gas that may be 
distilled from the coal and resulting tar, with as much combustible gas 
as can be made from the coke, and nothing else. Such a mixture, if 
of coal and water gases only, would have a heating power per cubic 
foot somewhat less than two-thirds that of coal gas, (400 U. about), a 
specific gravity of about .500, and its total heating power would equal 
somewhat over 60 per cent. of the original energy of the coal. In pro- 
portion as producer gas is made a constituent of the mixture, the heat 
ing power per cubic foot, and ‘* toughness” and temperature of flame 
will diminish ; the specific gravity, size of necessary holders, mains 
and meters, and the percentage of the energy of the coal in the total 
product, will rise. Thus, as we convert more of the coke from the dis- 
tillation of the coal to producer gas, we correspondingly diminish the 
value of our product for each purpose to which it is applied, and in 
crease the difficulties of distribution and utilization. The return we get 
for this impoverishment of our gas, and possible annoyance to our con 
sumers, is an increase in the total energy derived from the coal. It is 
not safe to distribute a gas containing as much as 33 per cent. of producer 
gas, ‘because of the danger of light-drafts extinguishing its flame. The 
additional energy we could put into the total bulk of the product of a 
ton of coal, by this admixture, is less than five per cent. To save this 
it would be necessary to increase the bulk of the gas, and, therefore, 
the size of storing and distributing apparatus very materially. 

In the paper above referred to, I estimate the product of 2000 lbs. of 
soft coal made into coal and water gas as 39,000 cubic feet, representing 
54.5 per cent. of the energy of the coal ; and converted into coal, water, 
and producer gases (1-3 of the coke going to the last) at 66,000 cubic feet, 
containing 57 per cent. of the energy of the coal. Here the gain through 
the generation of part producer gas is but 2-5 per cent. Later investi- 
gation leads me to the belief that my analyses of producer gas did not 
do it justice, and that the gain in energy resulting from its introduc 
tion to the product will be nearer 5 per cent. The increase in bulk is 
nearly 70 per cent. and the flame temperature is reduced over 400°. 
‘‘It is principally upon the increase of bulk and reduction of flame 
temperature that I base my objection to the admixture of producer gas. 
We must provide storage room for a portion, and a very considerable 


portion, of our product. The amount, whatever relation it bears to our | 
daily out-put, will necessarily be increased in proportion to the amount | 


of gas required to supply a given demand for heat. To supply this 
demand will require of the mixture containing producer gas, 60 per 
cent. more than of that containing only coal and water gases, and 
render necessary 60 per cent. more holder capacity. There is, of 
course, a pressure at which it will be found most advantageous to de- 
liver this gas, and at that pressure the carrying capacity of our mains 
must be 60 per cent. greater for the more bulky mixture to deliver the 


same amount of heating power. This estimate makes no allowance for 
the difference in specific gravity, which would make the comparison 
still less favorable to the producer gas mixture.” * 

Since it was written the practicability of continously distilling coal in 
retorts, with a portion of the waste heat from the generation of water 
gas (a problem I was then working upon), has been satisfactorily 
demonstrated, with a resulting economy in manufacture, and increase 
in production of commercial gas per ton of coal. This will explain why 
I now believe we can obtain better results than I then claimed possible. 
Further thought upon the utilization, or rather prevention, of tar, con- 
vinces me that it can be made to have a more considerable and bene- 
ficial effect upon the product than I then allowed for. 

This mixture of the three gases would contain over 30 per cent. of 
nitrogen, have heating power about 60 per cent. that of the combined 
coal and water gas, or 40 per cent. that of coal gas. It needs no argu- 
ment to prove it a less valuable fuel per unit of energy contained, than 
the stronger compound, and I do not deem it necessary to reason fur- 
ther in defence of the claim that the richer in heating power per unit of 
bulk a fuel 


our prospect of customers and profit. The considerations I have pre- 


gas is, consistent with economy of production, the better 


sented to vou have led me to the conclusion that a mixture of coal and 
water gases, in the proportions which we can produce them from 
bituminous coal, meets the conditions of a successful undertaking better 
than any other possible combination, and have compelled me, in my 


efforts after a successful apparatus, to hold as a sine qua non the con- 


servation of practically all the product of distillation, and the exclusion 
of nitrogen 

If I am correct in my conclusions anent the composition of a prac- 
ticable fuel gas, I may now ask, and endeavor to answer the question, 
‘** What are the conditions that a perfect process must fulfill in its pro- 
ductions /” 

Ist. A portion of the combustible constituents of the coal must be 
burned to supply the heat absorbed in the generation of the gas. The 
remainder should be present in the product. 

2d. The coal thus consumed should leave the apparatus as carbonic 
acid and steam 

3d. The sensible heat of the escaping gases should be utilized to pre- 
heat air or steam, and be so carried back into the apparatus. 

4th. Radiation from the apparatus should be at a minimum. 

5th. That part of the gaseous product of the coal having the highest 
heating power per unit of bulk should be present in the commercial 
gas. 

6th. The raw coal should be subjected to the highest possible tempera- 
ture, from the moment it enters the apparatus until the last distillable 
portion of the hydrocarbon gases and vapors have been driven from it. 

7th. The tar made should be converted into gas, as far as possible be- 
fore condensation, and as a means to this end, the water gas, hot from 
the producer, should be passed over the coal being distilled. 

To my mind the above conditions can only be fulfilled in an apparatus 
providing for the distillation of the coal in a vessel isolating it from the 
renerated in the combustion necessary to the supplying of the 


gases g 


heat of gasification. Whether this-vessel be of that form we are accus- 
tomed to call a retorts or not, whether horizontal, vertical or inclined, 
receiving coal by the shovelful or the ton, for the conservation of the 
coal gas made in it, its contents must be kept from contact with any gas 
not intended to become a part of the commercial product. I am aware 
that insistence upon this point precludes the use of any simple cupola 
process for the manufacture of fuel gas for distribution. 

To fulfill the conditions I have considered necessary to a perfect pro- 
cess, it is essential that the coal-containg vessel should be heated by the 
combustion around it, of a practically continuous stream of the other- 
wise waste heat of the process. I am aware that insistence upon this 
point precludes the use of an independent fire for the coal distillation. 

It is further necessary for the fulfillment of the conditions named, 
that the coal gas as made should be at once removed from the appara- 
tus, and not brought in contact with any incandescent material other 
than the sides of the containing vessel. I am aware that insistence 
upon this point precludes the adoption of a plan involving the passage 
of the gas through masses of hot coke for its so called fixing. 
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It is necessary to the generation of a product having the greatest 
heating power per cubic foot, consistent with conversion into gas of all 
the combustible constituents of the coal, that the waste or blast gases 
resulting from the combustion of that part of the coal supplying the 
heat of gasification, should be as poor in carbonic oxide as a proper 
regard for the conditions essential to the generation of a good quality 
of water gas (principally depth of fire) will permit, and contain almost 
no hydrogen. I am aware that insistence upon this point precludes 
the generation of a producer gas suitable to meet the fuel demands of 
manufacturers, as a step in the process of fuel gas making. In this 
connection I will at once admit, that, in a locality where a considerable 
amount of producer gas can be utilized so near the generator as to reach 
the point of consumption hot, and there is an opportunity, very limited 
in proportion, for the sale of fuel gas, it would perhaps pay to run one 
apparatus for the satisfaction of both demands. The admission of steam 
to the generator during the period of ‘* blowing” preparatory to the 
water gas making, and the consequent reduction in the quantity of the 
latter, in proportion to the enrichment of the blast gases, makes in this 
process the distributable fuel gas little more than a bye product of the 
generation of producer gas, but if the sale of the fuel we are consider- 
ing is destined to reach in its proportions the expectations of most men 
who have given thought to the matter, it is to my mind folly to con- 
sider any plan which has not for its object the conversion into a dis- 
tributable gas of the greatest possible proportion of the energy of the 
coal. In a properly arranged and proportioned plant there will be 
work enough for the products of combustion from that part of the coal 
which must be burned to supply the energy necessary to the conversion 
of the rest of it into gas. Due to our inability to make water gas or 
distill coal, except at high temperature, the carbonic acid resulting from 
the combustion referred to, will leave the apparatus, carrying much 
heat, and may be accompanied by a small proportion of carbonic oxide. 
The heat, sensible in each, and resulting from the combustion of the 
latter may be used to preheat the air necessary to the operation of the 
apparatus, and the steam used in generating water gas. Where min- 
eral oil is cheap, the excess of heat in the blast gases can be utilized 
to distill a portion of it, with the desirable result of an increased heating 
power per cubic foot, of the product, and the further advantage of 
giving to the gas a serviceable illuminating power. Localities possess- 
ing both soft coal and mineral oil, each cheap, are favored beyond all 
others, as viewed by a ‘‘ Fuel Gas Enthusiast.” He could there hope 
to make an ideal gas cheap enough for use as a fuel, and so rich in 
hydrocarbons as to produce a satisfactory light at low cost without the 
aid of special appliances. Where there is no opportunity for the appli- 
cation of the waste heat to the distillation of oil, there is work for the 
greater part of it in connection with air and steam, as indicated above. 

If 45 lbs. of coke is sufficient for the generation of 1,000 cubic feet of 
water gas in an apparatus built to fulfill, as far as the imperfections of 
workmanship and a proper regard for capital account will permit, the 
conditions I have given as in my mind essential to a perfect process, 


2.000 lbs. of soft coal should yield, according to its quality from 40 to 45 | 


thousand cubic feet of gas, having a heating power of 375 to 400 units 
per cubic foot and representing 60 to 65 per cent. of the total energy of 


the coal. As arrangement for preheating the air used in the process | 


were perfected, or other improvements reduced, the consumption of 
coke per 1,000 feet of water gas made, the product would be increased 


in total bulk and energy. This would result in a slight reduction in | 
the heating power per cubic foot, because the water gas has a heating | 


power below that of the commercial mixture. 

Whatever process is adopted in the manufacture of fuel gas from soft 
coal, having for its aim the conversion of all the combustible material 
to gas, either waste or commercial, a portion of the coal must be burned 
to supply the heat necessary to produce the change of form. I admit 
that this can be accomplished with less loss of heat through radiation, 
in a simple generator process than in an apparatus which the accom- 
plishment of the end I aim at would demand, but in such simple cupola 


process there is of necessity a mixture of blasting with coal gas, involv- | 


ing a loss to the final product of the best part of the material, or a 
mixing with it of nitrogen or carbonic acid, or both. This fact is not 
affected by any ingenious application of exhausters, or the use of up, 
down, or alternating drafts. Such a process, comprehending this loss, 
is under obligation to show as an offset to these palpable defects some 
compensating economies or confess its own weakness. The disadvan- 
tages of an admixture of nitrogen are so serious that, between the horns 
of the dilemma, the operator of this process must choose to sacrifice 
some of the gases resulting from the coal distillation. This means 
serious loss, not only in the waste of gas, but in the consequent reduc- 
tion of the heating power per cubic foot of the product. 

There are many reasons why it is advantageous to the users of 


gaseous fuel to have it delivered to them at pressures considerably in 
excess of those usually prevailing in the gas mains. It is not perhaps 
necessary to enumerate these. One only I will mention ; that is the 
increased duty of lamps in which the illumination results from the in 
candesence of material woven into the form of a ‘* mantle” or ‘* cage.” 
The increase in efticiency extends to both lamp and gas, and is the 
result of localizing the combustion by increasing the intimacy of the 
mixture of air and gas before reaching the burner tip. The ‘‘ mantle” 
or ‘‘eage” under these circumstances is more highly heated, and 


therefore more brilliantly incandescent with a correspondingly in 
creased duty ; and the gas being more completely burned while within 
it, less of the resulting heat is wasted and the efticiency per cubic foot is 
increased, 

The improved result is effected without any increase in the amount 
of gas used, or shortening of the life of the lamp. The total area of the 
gas inlets is reduced for the increased pressure and there is practically no 
more wear on the incandescent material. I mention this instance of 
the desirability of comparatively high delivering pressure because of 
my belief that lighting by incandescence is to be one of the potent 
causes of the success of fuel gas. That a most satisfactory result may 
be obtained with a non-luminous gas has been established. With the 
mixture of coal and water gases I have been considering, I believe we 
have in incandescent illumination a competitor of the electric light that 
has the advantage of it in color and price, and is less liable to the objec- 
tion of heat than the open flames we now generally use. 

The disadvantages of the use of high pressure are perfectly well 
known, and I believe as easily overcome. The increased tendency to 
leakage must be met by greater care in the laying and maintaining of 
conduits. The danger from breaks can be obviated by the use of automatic 
valves. Such pressure as it would be necessary to carry to satisfactorily 
supply all consumers, and enable them to operate at the maximum 
efficiency, such appliances as they would be apt to use in burning the 
gas for heat or light, would not at all imperil the integrity of the pipes or 
joints. Not more than 10 inches water pressure or less than !4 pound 
per square inch would answer all purposes. I have put miles of mains 
and services under an air and water pressure of over one hundred 
pounds without any effect beyond the discovery of rusted out services 
and defective joints. I do not think any one will question our ability 
to so lay cast iron, bell and spigot pipe, that the leakage account will 


not be excessive with 10 inches pressure. The advantages of high 
pressure are the greater range permitted the consumer in the utilization 
of the gas, and the larger carrying capacity of the mains. <A pipe will 
deliver twice the amount of gas at 10 inch pressure as at 21% inches. 
The fact that any leaks existing would be more readily detected and 
stopped, is an offset to the disadvantage of greater liability to leakage. 
Meters as made by first class manufacturers can be trusted to properly 
measure at 10 inches pressure 

In the paper already referred to, I gave the efficiency of gas cookers 
}and heaters as varying from 32 per cent. to 77 per cent., quoting Mr. 
Travers, of the British Gas Institute, as my authority. A long series 
of experiments made last winter, by Mr. Carter H. Page, Jr., for the 
company which employs me, gives a lower efficiency for cookers. The 
work was done with stoves from eleven makers, all about the size 
| generally known as 7B; and consuming between 30 and 40 cubic feet 
| of gas per hour each. 

The efficiency of the various burners was from 14 per cent. to 52 per 
cent., and the maximum (in which we are most interested as indicating 
| the best result so far attained) was 55.4 per cent. The average of all 
| burners of the eleven stoves was about 22 per cent., and of all burners 


| of the best stove under specially favorable conditions about 38 per cent. 
| 


It is only fair to the gas to state that no efforts were made in this series 
of tests to provide for the recovery of waste heat. The stoves were just 
as the makers put them on the market. 

| I am pleased, in view of the above figures, to be able to say that 
| there is much room for improvement in gas stove construction. 

In comparing the efficiency of fuels it is only fair to consider the 
| work done with the best appliances obtainable. With the best stove at 
j his command Mr. Page obtained an efficiency of 38 per cent. in an 


|experimental test. Afterwards, in cooking meals for five persons, he 
| found the efficiency reduced to 29.8 per cent. With a good coal range 
| he obtained an efficiency of 3.36 per cent., starting, as with the gas 
stove, all cold, and cooking three meals a day. In each case care was 
exercised to prevent waste. In these tests the gas has the advantage of 
intermittent use, which it would lose in the case of heating stoves or 
furnaces kept alight night and day. In such work the advantage of 
gaseous fuel, though still very considerable, would be much reduced. 
Discussion. 





The President—Mr. Clark’s paper is now open for discussion. Ass 





solbesrere: 








SR eraneeen 


Tene, 


— s 








Oct. 28, 1889. American Gas 


Light Zournal. 593 





Mr. Loomis has had considerable experience with and has given con 
siderable attention to this subject the association would be glad to hear 
from him, 
Mr. Loomis—I have carefully read this interesting paper on the sub 
iect of fuel gas, and there is a great deal in it that is undoubtedly of 
ereat use, Some of the things I will mention. The quality of the gas, 
which he proposes to distribute according to his scheme, makes it an 
It is practi 


ideal gas. It is a gas which we should all aim to make. 


cally a gas consisting of water gas and coal gus It should be made 
from the same machine, and well mixed together without any admix 
ture of producer gas at all. There seems to be the idea in some sections 
that Lam in favor of mixing producer gas with water gas for street 


distribution. My idea is to build generators that will make a mixture 


that will answer for every purpose ; that is, a mixture of gas for differ 


eht uses. A machine must be made for making eas for manufacturers 
use, for distributing it in the streets, and for doing different things—a 
machine that will make any kind of gas that is practically needed for 


the purposes that it is to be used for. In some metallurgical work and 


in some manufacturing establishments, a mixture of different gases is 
superior to either of the gases used alone that is, a mixture of pro 
ducer gas and water gas. In other uses the producer gas is superiot 
for certain purposes. The thame temperature of water gas if mixes 

with it istoo high. It makes a certain heat for some metallurgical 
works which cannot be used, and it has to be eliminated. What vou 


are most interested in is the manufacture of gas, not for metallurgi 


works, but for general distribution in the streets. For all purposes 

| said be lore the ous that Mr. Clark proposes shou db rina lor that 
Purpose Is, according to my idea, as 1eariy L pe rfect Cus aS Call De 
vracacle ii rhaps the units of heat Thay be too large, that is, there may 








be too much of volatile matter in it to burn without having any Bun 


I think that fuel gas for domestic use should be 


sen burner to give air 
burned in an open burner, because, as you know, it is impossible to 
burn these gases thoroughly in a Bunsen burner without varying thi 
By mixing a large quanti 


f | 


of water gas with a certain amount of coal gas vou get a high flame 


pressures, or Varying the draughts of air 


temperature which will burn in an open flame burner. In regard to 


the matter of pressure he is right The first works that I practi lly 


built were for metallurgical uses, at Turner's Falls, Mass. I built a 
holder with 16 inches pressure, and we can use it down to 10 inches 
The next I built with 10 inches. and we found that with that 10 inches 
pressure, for matallurgical purposes, better results were obtained thai 


= 
In SO LLL part Oo: TLS paper, v1 


from either a higher or lower pressure 


Clark says something with regard to produce r cas which it seems to 
me is based upon a mistaken idea with regard to its value or quality 
Producer gas, if made with the style of blast furnaces or cupolas that 


are mostly burned or destrovec 


n use in making water gas, is parti illy 


inthe making. That is, while blasting, air is carried up by the pecu 
liar shape of the furnace, and the gas is partially burned while passing 
up the sic of the furnace, and after it reaches the top the hydrogen 

liable to be burned out of gas, and it is reduced in quality, and contains 
not more than 60 or 80 units of heat, and sometimes as low as 50 units 
per foot. A producer gas made from soft coal should have about 120 
to 180 units of heat If the tar and all the heavy matter is made into 


fixed producer gas, then we have a gas which we can transport am 


burn at any distance from the generator with the, sensible heat elimin 
ated. The sensible heat is worth more to use for producing steam for 
running the apparatus than for any other purpose whatever. I an 
going to make a statement mow that perhaps will bring up some dis 
cussion, and it is this: The sensible heat in gas we do not find of much 
advantage in furnaces, and it is better to utilize it by heating water, o1 
by heating air to burn with it. If air is heated and mixed and put in 
the furnace good results are obtained. We made a number of tests 
with heating gas with waste products froma furnace, and on waste pro 

ucts from forges and found that heating the gas up to 800° to 500° w 

got no practical reduction of the amount of gas consumed. In the san 
forge we treated the air in the same way, mixed with the gas, and we 
got a large percentage of saving. The reason that we get a larger per 
centage of saving in heating air, more than we do in heating gus, is 
because the airis expanded in the heating of it, and the gas mixes better 
with it and it is better ignited. Now, with regard to the sensible heat 
in producer gases. At a meeting of the Iron and Steel Institute of 
Great Britain, several weeks ago, this matter of gases was discussed 
thoroughly, and Mr. Head, an engineer in the employ of Sir Frederick 
Siemens, made a statement to the effect that they had made some ex 
periments on that line, and had taken gases and cooled them purposely, 
after leaving the generator, and burned them in a regular Siemens 
regenerative furnace ; and that they got better results in this way than 


they did by taking the gas directly from the producer, He gaye no 


reason for it; it was a mere statement of what he found out by experi- 
ments. There were a number of able engineers there at that time who 
expressed the san [ am not making this as ny own statement, 
but merely to sho Mat proaqucer gases have been cooled and can be 


cooled, and that they are not obliged to be used exactly at the place 


where they are made, but can be carried any distance, whether one 
mile or 100 mile It is only a matter of the size of the pipe, and the 
cases can be user economy at various places. Works can 
be built and pro rgas made and carried up into a town for heat 
Ing, or carried to ‘ rks for metallurical uses, or used for heating 


buildings or f anufacturing purposes whatever. In making 
my producer gas | no more of the coal than is used in any other 
process le ( vater gas and coal vas mixed together as 
wv process to running, or that is ready to be tested ; that 
vou can all see fo : : [tis only a matter of investigation of 
thie p! wits whe i ult. and which are open to inspection by 
vou at anv t | e glad to have you see them. 

Mr. Denniste vy the Secretary if Icould not prepare a 
paper on fuel g | dL thought I would. At that time I expected 
to have the pro ) on sothat I could give you my experience, 
but I have bee) that, and have not had it in operation. 
| e. ho e attention to the subject, and have 

ide some tem) a rtainly feel under obligation to Mr. Clark 
for the verv ¢ tit t that he has made, and I think that his 

per is we ’} { eful consideration of gas men. I differ 
omewhat { President ho this morning stated that he did not 
think that ‘ rth o e to attempt to make fuel gas. Pos- 
siblv L misuncds vuage : but from hearing his address read 
l thoug ( ed that ad been so little success attending it so 
far. that it th our while to make an attempt to make it. 
I hope I . erstanding, for I certainly think it is 
vO! oul } t son nvestigation of this matter. 

The Preside i will read what I said you will under- 
stand it ditfere 

Mr. De | ong, and stand corrected. I would be 
thankful to ould make known any plan that will secure 

cood cheap c d I am glad to see that Mr. Clark is so enthu- 
siastic upon t ect While he may not have got all in it that 
could be expect ( that he expected to get, still he is a little 

ter than oO} ill: and Mr. Clark deserves to 
have succes s not atta Lit. I claim that even if he has not 
ittained cess ; and it may be a comparative sue 
ce ) , nt circumstances it might not be a sue 
cess to s in different localities, or under different 
circumstances | { f ind grateful to Mr. Clark for his full 
und clea ' snew method of making fuel gas. I am 
thankful as « o seeks to lear something of this interesting sub- 
ject. an | it e of manv to be benefited by the success 

, complis n that | insure a good and cheap fuel 
cas. Mr. Cla st nd candidiy asserts that many of the ideas 

“pp the processes are not either new or pat- 
entable S experiment, or success to him as he may 
Lsiery Ce arative success as to other places under dif- 
ferent cre st . r ) en Who devote time and talent to work- 
ne out a the rr st cherished idea, when partially successful, 
imagine tl oul nd that their plan or method of all others 
oe one most wv effective for the purposes intended. In 
stance th i Ss id applian ‘es now before the pub 

ce, each elain superiority, and yet not one perhaps that is in 
every sp satis ) | efore, if this be not all that Mr. Clark 
claims fe singular, and if it is not perfect, it, like all 
) hey mpl ~ 1g’s, will lead up to eventual! suceess, 
It is a subject s further consideration and. indeed, is 
worthy the study of every practical man, as well as of the theoretical 
nal und t S consistently help with his means toa final 
mad successtu wie result I think there is no question among 
practical men about the possibility of making, or even about the prac- 
ticabilitv of makine l gas. The method of manufacture and the 
kind made, must deter irgely both as to the cost and the utility 
of it. Ihave found in some recent experiences that an intense heat can 
be made from steam, oil | air, generated in an entirely different 
manner from this plan suggested by Mr. Clark. And that coal dust 
can also be used to a where it can be obtained at low cost. 
and even that it may pay to crush nut coal and slack into dust in order 
to spray it into the retorts, or generators, as may be desirable, and 
owing to wha t may be put to Especially would this be the case 
if making only illuminating gas. The heat furnished during the trial 
L have referred to was such as to fuse the best fire brick in a short 








American Gas 


Light dournal. Oct. 28, 18809. 





594 


If 


This, however, is not singular to this particular 


time, when properly applied. not properly applied it would be 
of little or no value. 
gus, as the same may be said of any fuel gas, or indeed of any fuel; 
but it does not follow always that when the theory is correct the trial 

the 
How 


often have we seen labored and scholarly dissertations set at naught by 


is satisfactory. Then, again, the practical man may sueceed in 


application of a principle that scientifically would be east aside. 


some ingenious practical application, which, when seen, and it has become 
an accepted fact, can be easily explained, but of which it may have been 
asserted that theoretically it was impracticable if not indeed impossible. 
Therefore, it is not for me or for any one when Mr. Clark (who is qual 
ified in a double sense), or any sensible man asserts he can accomplish 
certain results to say it cannot be done, until after the fullest investiga 
tion and most careful trial it has been proved a failure. I have no 
doubt Mr. Clark can improve on present methods, and yet it may be a 
success to him now. There are certainly some things to commend in 
his plan. I believe that for certain purposes fuel gas can be made to 
take the place of solid fuel, and I believe it can be made from culm or 
coal dust, slack and oil, or oil and steam, or by a combination of these 
materials ; and that hot air can also be used to advantage in the manu 
Indeed, this is no 
but I 
certain purposes and in certain localities it can be done with profit. 


facture of the gases in the generators and retorts. 
for 
It 


has been asserted that hot air costs, in energy to heat it, all it is worth 


longer a matter of belief—it is now knowledge : believe that 


in the heating furnace, but that depends upon circumstances ; if you 


have the heat, and it is heat that would otherwise be lost, it would ter 
tainly be of advantage to use it where heat is required, and thus utilize 
a waste product; and then, too, may not the hot air, like the super 
formation of the eas, as well 


heated steam, be of value in aiding the 


as 


its ultimate final combustion’ I am an interested party in some new 


methods proposed, where this process W ill I hope soon be put toa prac- 
tical test. 
heretofore unexpected ; but 


Some experiments have been made—enough to show results 


a thorough test under favorable circum 
stances has not yet been made. Some time since a trial was made with 


a crude machine, where, as at Oliver Roberts’ Pittsburgh wire mill, an 
intense heat was generated with a comparatively small amount of oil. 
It was there that this crude machine was operated for about a week, 
and was to a degree successful—so much so, indeed, that improvements 
have since been made, patents applied for and obtained, which it is 
claimed will, for iron and steel heating in reversible Siemens furnaces, 
prove ‘a decided advance over present methods and produce a “at 


Neither the plant to make it nor 


ore 
heat at a comparatively small cost. 
the gaseous fuel being expensive, it can be used as natural gas is used, 
with benefit to the iron or steel as the ce: be. I do not claim 


ise Thay 


cas where it is, or in the immedi 
but that it 
tage where coal is scarce and freights high and where oil can be trans 
If 


inating gas were wanted the same plant can be used, but only a mini 


that it can be made tosupersede natural 
ate vicinity of natural gas districts ; can be used to advan 


ported in tank cars for less than either hard or soft coal. an illum 
mum of air and steam would be used, and consequently a smaller pro 
[ repeat, Mr. Presi 
dent, that I have been pleased with the presentation of this subject by 


duction, which, too, would require purification. 


Mr. Clark, and I believe the subject will be kept before gas men, and 
It 


us who have been accustomed to gas fuel to contemplate a return, even 


in fact all classes until we get a good gas fuel. is hard for those of 


in the dim distance, to solid fuel, with all its attendant dirt, smoke and 
general nuisance and filthiness. We want, in fact as well as in theory, 
and I if 


other respects it is satisfactory, a high price would be paid before we 


a wood, sufe. fuel o% was voing to add “cheap” but in 


is 
would again use coal. I hope and expect to learn more of this inter 
esting subject. 

I may say, before taking my seat that I was somewhat surprised to 
see it stated in Mr. Clark’s paper that he does not propose to discuss the 
fuel question upon anything but a coal basis, or upon the basis of fuel 
gas which can be distributed. My experiments so far have been for the 
a fuel 
steel and such like furnaces, and not for general distribution. 
in that, the other will 
heat which was attained at the wire mill which I 


et vas that could be used in iron and 
[f 
If you can get such a 


purpose of attempting to ov 
we 
are successful follow. 
mentioned, and that 
can be proven to be successful, to such places as Pittsburgh, Chicago, 
and different manufaeturing points, it would be of great benefit, though 
you might not get a fuel gas which could be distributed to the general 
public. As well might we undertake to distribute coal to every person 


I think if 


we can get a manufacturing fuel gas, a fuel gas which can be used in 


throughout the West where wood is more plenty than coal. 


the Siemens’ furnace (as I claim this can be), that is a great point 
gained and these other uses will naturally follow. As to the amount 


of air necessary to be used, I may say that you can grade that to suit 


And, 
stated, if you want to make an illuminating gas, you can leave out thi 
It j 


but not necessarily so, as it may 


the character of the gas that you want to make. as I have 


air, and make it from oil alone, or by the combination I suggest. 
not made by cupolas, but by retorts ; 
be made in a cupola also, And further than this to use culm, and the 
waste about coal mines is another object in view where you can mak: 


lL think Mr 


a certain percentage it not only carries thy 


this gas from cheap fuel. Loomis stated in his remark 


that while he used air of 


heat where you want it, but it aids in the combustion of the gas alread 
;formed ; or if you have not got a fixed gas, to carry vapor into thi 


\furnace. It may do that when it will not do for other purposes. Fo: 
not do for the 


for the 


instance, it might manufacture of crockery ware, and 


such things as are glazed would take the glazing of} 


steam 


whereas the same heat, made from the same products and put in a 


furnace for heating billets of iron or steel, would increase in amount 


the heat given off in that furnace As I say I am not prepared wit! 
data which I expected to have, but hope to have them later. 
The President I think the 


heard the statement made that progress is promoted by enthusiasts. W* 


in lust six months, most of you have 


have a gentleman present, who is, [ think, enthusiast this sub 
ject I Faben 
him. 

Mr. Faben 


some future time I may dis 


an 
We shall be pleased to hear from 


refer to our friend 


\l 
ventlemen this subject, but | 


I did not come here to discuss fuel gas, but to listen 


iss With the 
am not prepared to do so to-day 

Mr. A. C. Humphreys—I would 
be the maximum size of the outlet 
the 


under a 


to ask Mr 


burner which 


Loomis what would 


he 

would keep 

I have ce 
got 


where | have § 


1] 
bie 


would for 


use 


distribution of producer Cus and whieh iwnited 


ll conditions, SO as Lo be perfectly sate Whi some i 


vestigations in this line, and in every case on to the 


use of producer gas I found that the burner of the size which would 


ordinarily be 


Mr 


in diameter, and it went out tw 


, 
used in a house was unsafe In one case 


that possib] \ 


Loomis would be interested in, the burner was probably 2 inches 


three times in the course of two 


> or 


minutes, and had to be lichite d with a torch I would also like to ask 


Mr. Loomis how, in the produc tion of gas by the method which he has 
outlined or referred to, he would conserve all the hydrocarbons of the 
The 


hvydroearbons to their 


} 


coal [ cannot see how he could do so blast goes through the 
to let 


1 , 1 1 } 
coal, and how he can chain the laces 


them free in the second part of the 


to Mr  S 


on his part to drag in a process, b 


process, is somewhat of a mystery. 


I think it is due lark to point out that there has been no effort 


it rather to pont out a theory upon 


which we must all work if we are going to be successful in the produc 


tion of a was for general distribution Of course there would be excep 


tions. Mr. Clark has pointed that out very clearly, and perhaps the 
clearness with which these points are stated in his paper will be mor 
apparent upon a second reading but undoubtedly the pomt Is well 
made that we must look to soft coal for our general heating gas. That 


is a fuel which is seattered all whereas anthracite is 


ut 


over the world, 


comparatively rare, and oil is comparatively rare least it will be 


comparatively rare when we come to use it in such immense quantities 


] 
ris 


as we would have to for fur \}] these pomits have te lye borne Ill 
mind. 


Mr. 


dueer Las 


Loomis A question 

did not 

used for private consumption 
Mr. Humphreys 
Mr. I did 


was that producer g 


vas asked with regard to a burner for pro 


say that gas to be 


I would distribute producer 
on the contrary, [say that IT would not, 
I understood you to say that it could be done. 
What I did intend to say 


carried in pipes to any distance and 


Loomis not intend to say 


SO. 


11 
as CouULC ix 


burned in metallurgical works, and for heating large spaces or areas 
where it could be burned in a large open fire. IT said positively that 1 


would not put any of it in with a mixture of other gases for street dis 


| tribution, and that I would not distribute it for household use, because 


I know the liability of any go out when it has 


cas to air or nitrogen 
mixed with it. 

Mr. Humphreys—Granting the position now taken by Mr. Loomis, 
will he not now answer my question: What would be the minimum 
size of the outlet of the burner / 

Mr. Loomis—I cannot say what would be the minimum size. It 


burns readily out of an inch pipe, but we have not had occasion to de 
We if 
[ said, to begin with, that I would not 


termine how small a burner we could use. have burned ina 


smaller burner, under blast. 
use the gas for household uses 
Mr. Humphreys would like to get some 


satisfactory information as to the size of the burner. 


Leaving the houses out, I 
Do I understand 
| Mr. Loomis to say that it would be safe for boiler purposes, or any 
thing else, to distribute a producer gas and expect to burn it out of an 
inch and a quarter pipe / 
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Mr. Loomis— Yes, I think it would be. 

Mr. Clark—Mr. Loomis speaks of the generation of producer and 
water gas, and the subsequent mixture of the two for some purposes. 
Do you mean, Mr. Loomis, the generation of producer and water gas 
in the same vessel, one process alternating with the other ? 

Mr. Yes, sometimes we produce them at one time when the 
heat is in the right condition, in which case we mix them altogether, 
or, 


Loomis 


we make them alternately, one in one place and another in another, 
and then mix them. In metallurgical works, we find they do not like 
to use water gas for many uses—I cannot explain to you all their 
theories but they say that it has too high a flame temperature, or that 


Then 


have other matallurgical works where, if we do not use a regenerative 


they want a mixture of gases of lower flame temperature. we 
furnace, we are obliged to use higher temperatures, and to use water 
gas pretty nearly alone. At the Waltham Watch Works they were 
using illuminating gas to melt magnetic alloy, and it was impossible 
for them to do it under an hour and a half, and sometimes two hours 
but with water gas alone they can melt it in thirty minutes. 

Mr. Clark—You would not expect any difference between producer 
gas, as you call it, and the water gas made from the same apparatus, 
alternating, and a producer gas made with as much steam as the coal 
would take, would you ? 


Mr. Loomis—lIf 


make a superior producer gas. 


all 
Instead of being 60 per cent 
That 


you put the steam in and mix it 


together you 
nitrogen 
it will run down as low as 45 per cent. 
gas, but it is practically part water gas. It has a large percentage of 
hydrogen. That gas can be worked for running gas engines, and is 
being so used in England largely at the present time, and has reduced 
the consumption of coal in gas engines down as low as one and a quar 
ter pounds of coal per horse power per hour. That, of 
that will ignite in a gas engine. 

Mr. Clark—I would like to get the composition of this gas which 
you say can be carried to a distance and used economically 
lurgical works. By * producer vas ” 
gas ¢ 

Mr. Loomis You may take nothing but air and 
pass it through soft coal and you can make a gas you can carry to any 
distance you like, and it does not condense or lose its vitality 

Mr. Clark—Will it then light cold ? 

Mr Yes. 

Mr At Tacony, a few months ago, they told us the producer 
gas that was made from soft coal, in the endeavor to light cold was not 
a success—that they could make it burn as long as the torch was held 
to it, but when the torch was withdrawn it would go out. 

Mr. Loomis—In what part of the works was this ¢ 

Mr. Clark-—In the generator house. 

Mr. Loomis— Then it was blown out by the blast 

Mr. Clark But it was what they call producer gas. 

Mr. It would burn better at a distance. It would burn bet 
ter over in the furnace house, 1,000 feet away, than it would in the 
generator house, and for this reason, when the generator starts and be 
gins to make producer gas, there is a certain amount of steam left in 
the exhauster in the lower part of the furnace which has not yet passed 
through the coal at all, and that steam will go out with the first pro 
ducer gas, and until it has a place to condense somewhere it| will pass 
along with the gas and put it out. The gas they lighted for you might 
have been in that condition. 

Mr. Clark —They told me that it was gas coming from a producer 
holder, and T presumed, of course, that it was all right. At the Bethe 
lem Lron Works there are a large number of Siemens generators lying 
idle, because they found it was not economical to carry that gas 1,500 
feet to where they had to use it as producer This statement was 
made by their assistant superintendent to me. That was not air gas: 
that was a gas that would probably have 50 per cent. more heating 
power per cubic foot. LT was a gas made with steam. 

Mr. Loomis—But that has no more units of heat in it than the gas 
which | make. 
Mr. Clark 
with air only, and which consists only of nitrogen and carbonic oxide, 
can have as high heating power as a gas which displaces a part of the 

nitrogen with hydrogen ? 

Mr. Loomis—In the Siemens furnace very little of the steam goes 
into the gas. -There is not as much hydrogen in their gas as there is in 
mine. In my gas I have from 10 to 12 per cent. hydrogen, without the 
admission Of steam. 

Mr. Clark—Where does the hydrogen come from ? 

Mr. Loomis—It is there. That is all Lknow. Of course there is a 
certain dampness in the coal, and percentage of hydrogen in the coal. 

Mr. Humphreys—lI understood Mr. Loomis to say, a few minutes ago, 
that the gas was richer in the case of steam introduced into the blast ; 
but I may have been mistaken as to that. I would like to ask Mr. 
Loomis if he cares to answer my inquiry in regard to how he preserves 
all the hydro-carbons of the coal in his process, when he sends gas 
through the coal ? 

Mr. Loomis—I do not preserve all the hydro-carbons in the first two 
cases. We get the producer gas the same as you do. If you blast coke 
to incandescence, there is a certain amount of hydrocarbon in it in its 
first stage, and you do not get them all out. There is acertain amount 
of carbon that you must blow away before you can get incandescence. 
I don’t know that I exactly understood what you wish to know, 


makes a good producer 


course, is 


a Yas 
in metal 
in that sense, do you mean air 


That is an air was. 


Loomis 
Clark 


Loomis 


gas. 


Can you explain to me how it is that a gas that is made | 


Mr. Humphreys—What I am trying to draw out is this. That it is 
not necessary to waste any of the hydrocarbon to get it ready for water 
gas manufacturing. What I was tryingto draw out is either a denial or 
an acknowledgment that the gas ready for general distribution (which 
Mr. Loomis the gas, which Mr. Clark has pointed out as 
being an ideal gas) could not be produced from his apparatus and re- 
tain its hydrocarbons 

Mr. Loomis—Do you think 


agrees vill be 


\ that none of them can be retained 7 
Mr. Humphrey I do not say that, but can they all be retained 7 
Mr. Loomis—No, I do not retain all the hydrocarbons, but I accom 


plish the same thing, as the heat units are saved in one way or another. 


Mr. Humphre My question refers to the commercial gas as made 
read y for distri} on 

Mr. Loomis— No, I do not retain them all, nor does any one else, by 
any process 

Mr. Clark—] t spoken of any particular apparatus, and I want 
to ask you HW the steps of the process which I have deseribed in this 
paper will not result na meentration of the coal vas in the final 
product / 

Mr Loomis | s is to that. but I think you will find dith 
culties such as ve ive not yet encountered in working them out. 

On motioi Mr. Rowland a vote of thanks was passed to Mr. Clark 
for his paper 

ComMM N PLACE FOR HOLDING NEXT MEETING. 

On motion of Mr. Harbison the Chair appointed the following gen- 
tlemen to serve as.a Comittee to designate the next place in which to 
hold the next an | meeting : A. E. Boardman, Macon, Ga.: Thomas 
Turner, Charlest S. C.: E. G. Cowdery, Milwaukee, Wis., G. 5. 
Hookey, Augusta, Ga.. and J. P. Harbison, Hartford, Conn. 

ING COMMISSIONER BARKER. 

The President—W« e with us to-day Mr. Barker, a member of 
the Massachusetts Board of Gas and Electric Light Commissioners, and 
[ invite hin . ‘ he platform. We know that he is always 
willing to give ~ oO of advice and encouragement. (Applause. ) 

Mr. Barke Mr. Pi f and Gentlemen of the Association : I re- 
gret to say Mi i sident. that I did not hear the whole of your 
remarks. | pened to be busy talking with a gentleman when you 
began speaking I ird my name mentioned and something 
said about the [ hardly think you would care to have me 
take the time of Association which might be better spent in listen- 
ing to others, IJ S k you, however, for the very pleasant way 
in which you have mentioned my name, and for the very pleasant way 
in which the s Board has been received. It is but one of 
a long series of esies ch the members of this Association, and 
of some of the other Associations in the country, have been pleased to 
extend to mie is resentative of the Board. | am very glad 
indeed to be able to « Ss cordial gratification of the Board for 
very many a f ss. It has been my good fortune to visit a 
large number of the companies throughout the country, and I confess 
that I have be t surprised, as well as very greatly gratified, 
at the cordial reception which, as a representative of the Board, has 
been given to The confidence which has been shown by the exhi- 
bition which representatives of companies have made to us of their 
work, and of tl ts coming to their knowledge—a confidence which, 
I am happy tos is never vet been betrayed has been of very great 
service not only to the Board, but I trust of considerable benefit to the 
companies with which the Board sustains such intimate and important 
relations As | said, Mr. President, I do not think that it is wise 
for me to take 1 time of the Association which can be better spent im 
listening to thes teresting papers which have been prepared. I 
can only express t members of the Association my profound wish 
for their prosperity and their success in the solution of the very impor- 
tant problems to which their attention is directed (Applause. ) 

Mr. Harbison—Although a vote of thanks has been given to Mr. 
Clark for his paper. I think that we ought not to let the matter drop 
here [ am quite interested personally and officially in the subject of 
fuel gas. Ido gas Which can be used in iron works spe 

| cially, or only in mai turing establishments, but I want one which 
can be distributed for general use by the public, so that the Company 
which I represent can enter into the business of producing it and make 
an honest dollar by selling it at a reasonable price. I believe that Mr. 
Clark has started in the right road, and that he is working in a diree- 
ition which will tend to e realization of our hopes. Others may be, 


and no doubt are 
will arrive at practical re 


do not care to | 


VorkKin 


in the same field. We shall hope that they 
Its and not simply at theoretical results. I 
lly whether a producer gas can be carned 


how esp lall 





50 feet or 100 miles from the point of production. The question is, will 
it pay to do it? Can it be carried in connection with legitimate fuel gas 
or water gas If not, then what advantage is it to us to discuss the 
question or to waste any time in discussing whether fuel gas can be car- 
ried that distance. Of course there can enough of it be made to be of 


practical value to 
selling fuel gas 

vote of this Associ 
the results obtained in 
this motion becauss 
the members of 


, company engaged in the business of making and 
that Mr. Clark be requested specially by the 
to present to us, at our next annual meeting, 
his investigations during next vear. I make 
[| think the subject is one of great importance to 
this Association, and because it is desirable to have 
practical results presented to I know that Mr. Clark, like many 
other members of the Association, is extremely modest and bashful, and 
might not be willing, without some request on our part, to come before 
us every year W ith a paper on this subject : but I think that he is emi- 
| nently fitted to prepare such a paper, and I hope he may be requested 


2 


L move 


ation 


us. 





| 
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by the vote of the Association to do so, and present it to us next year. LS Co, 

I so move. ; VoLs. IN 1000 VOLS. IN 1000 
The motion prevailed. Outlet 2d purifier 8. , { 
Mr. Clark—lI appreciate the kindness of Mr. Harbison’s remarks. I ~ - Est 7 10 : 6 


cannot promise that [I will tell next year what has been done with the 
apparatus that Tam at present operating, but if IT am successful you 
will certainly hear from me. 
The President—We will now listen to the paper by Mr. B. E. Chollar, 
of Topeka, Kan., on the 
PURIFICATION OF GAS FROM KANSAS COALS 
The gas coal fields of Kansas at the present time are limited to a small 
district, hardly more than 20 miles long and 5 miles wide, situated in 


the counties of Cherokee and Crawford, in the extreme southeastern 
part of the State. The coal deposit is three to four feet in thiekness, 
and is found at the depth of about 40 feet below the surface 
of the ground. The vein is not continuous, but considerably 


broken up by clay seams, commonly known as The 


uppearance of the coal at first glance is much the same as that of the 
product of the Eastern mines, excepting perhaps that the color might 
seem to incline to a brown or a dark bronze. It is softer and more fri 
able than many of the Eastern coals, and is especially liable to disin 
tegration from exposure to the weather. The coals as shipped from the 
mines, contain large quantities of iron pyrites; not only in well de 
fined streaks, but also thoroughly permeating the whole About 
six per cent. in weight of the coal can easily be picked out for rejec 
tion. The coal is a fairly good producer ; the 
vield at Topeka for two years being 4.56 feet per pound, and the 
age illuminating power 17.42 candles. The coal furnishes 
thirds its weight in heavily charged with sulphur, but of 
heating power. The quantity of ash and clinker is fully one-eig 


in horse backs.” 


TASS 


gas and coke average 
aver 
about two 


} , 
COoKe rood 


weight of the coke. The composition of gas in respect to the two prin 
cipal impurities, is subject to very great and very rapid fluctuations 


sulphureted is far in excess 
1 and 
Two examina 
rave, 


14 and 14 of 


Contrary to the usual rule, the hydrogen 
of the carbonic acid ; the former varying 
75, and the latter been 15 and 25 vol 
tions in quick succession of the 
respectively : 


nh quantity between 
umes per thousand 
‘condenser 


H.S to 


ras just before the « 


59 and 60 volumes per thousand of 


CO,. At the same time, the gas immediately after the condenser in 
dicated 55 volumes of H.S and 14 of CO, per thousand. The general 
effect of the condenser is to remove sulphureted hydrogen and not car 


bonie acid. 

In the purification of gas from thes 
CO, combines more readily tha 
the opinion is confirmed that suc 


1 } } , 

coals, the popular idea that 
with 

} 


ha theory 


lime, is contradicted, anc 


could not have @upmer 


credence where coals similar to these were us al 
The experiments next following will show the condition of the severa 
purifiers, when the gas at the outlet of the third was about to show ; 
foul test with lead paper. 
H.S CO, 
VOLS. PER 1000 VOLS. PER 1000 
Outlet 3d purifier nil 3 
, 2d a 10 & 
Ist 50 1) 
Crude gas tS 15 
The first purifier was doing coo work with resper t to CO... b VAS 
discharging into the second more H.S than it was receiving at its own 
inlet. The load, it will be noticed, was chiefly on the second, which 
was removing 40 volumes, or fully four-fifths of the H.S. and at th 
same time a quantity of CO, equal to that absorbed by the first one. The 


] } 


third purifier was removing the last fifth of the HS. which. under or 


dinary conditions, it could easily do with the presence of so small a 
quantity of CO,. 

The quantity of carbonic acid indicated above at the of the 
third purifier is probably overestimated, by reason both of the difficulty 
of accurately measuring so small a contraction as three 
thousand, and of the 
included in this small quantity as might be « x pec 

What little CO, there was left in the g 
nearly all in combination with NH,; the g 


for lito 20 


outiet 


VOLUMES Ih a 


fact that nearly the same error of estimation is 


ted in a larger one 


“as, Was probably all, or very 
as at this point was alkaline, 
, 


pre 


and required a strong tlow minutes to vxhiies a Vv Lioie 
etfect upon a solution of acetate of lead, 


On the same day, after putting a fresh purifier to work, 





a similar ex 
amination resulted as follows 


H.S CO, 
VOLS. PER 1000 VOLS. PER 1000 
Outlet 3d purifier 0 3 
2d ‘ 8 t 
Ist 12 6 


Crude gas , 14 : : 16 
The purifier that was second in the previous case had now become 
first in the series, and it was still able to remove 32 volumes of H.S and 


10 of CO. 


After about 200 M of gas had passed, the following result was ob 
tained. 
H.S CO 
VOLS IN 1000 VOLS. IN 1000 

Crude gas at start 52 12 
Outlet 2d purifier 5 I 

Ist vs : ae 6 

Crude ‘gas at end D1 15 


The first purifier was perceptibly weakening, but still was able to re 
move 25 volumes of H.S and 7 of CO. 


The test 


The second remained about in 
at the outlet of the third was 


the same condition as before. 
omitted. brs 

Several;hours before the next change of purifiers the condition was 
the following : 





Crude gas 50 wee ke 

The first purifier had nearly lost its grip on the H,S and allowed 40 
out of 50 volumes of H,S to pass into the second, It was, however, 
able to stop LO volumes or two-thirds of the CO,. The foregoing ex 
periments go to show beyond a doubt that not only does the lime take 
up the H,S more readily than it does the CO,, but also that a lime puri 
fier when saturated with H,S may still continue to take up CO,, 

In order further to test this matter, the crude gas was passed ina 
wash bottle through the several solutions enumerated below. 


Ss OO, 
VoLs, PER 1000 VOLS. PER 1000 
Crude eas at start D1 15 
After carbonate of ammonia 37 333 
+. ‘ . soda 7 19 
milk of lime 3 i) 
CHUSTIC soda > 14 
Crude gas at end 50 l4 
The caustic alkalies removed nearly all of the H.S, while they hardly 
touched the CO While on the other hand, the alkaline carbonates 


actually increased the quantity of CO,. This latter action is confirmed 


by the action of the washer, which, when the flow of water becomes 
partially stopped, ‘not unfrequently does the same thing 

It would seem, therefore, that notwithstanding the greater affinity of 
the lime for the H.S than for the CO,, yet in consequence of thi 
grreatl abun lance of the lime in Operation, the actual ibsorption of both 


of these impurities is proportional to their relative quantities present in 


the gas In the ibove experiments, the estimation of ammonia has 
Deen neglect | 
In order, however, to find out v perceptible error had been mace 
by so doing, thr crude us is passed through diluted sulphuric acid, ds 
terminations of the HoS and CO wing made before and after as follows 
H.S CO, 
. IN lime) VOoL- IN 1000 
Crude gas 12 1) 
\fte cid 11 21 
Grude gas 11 22 
After acid 12 ry 4 
One of two things ts proba ly tru i either the quantity of NH, 
Wus too small to. sure une, or it was in the form of carbonate 
Which. upon being decon pos »y the acid, set free its own volume or 
thereabouts of CO In eit] cause tl volume of ammonia present was 
quite probably not mm sufl rit wntitv to effect the relative propo! 
tions of the other impurities as determined above 
In examin ng the hyd tile Wain Thqueol from the Kansas coals, two 
noticeable characteristics | ¥ observed instead of finding the am 
monia clietly in the form of « irbonate., as IS usually the case, we find 
it almost entirely in the form of chloride So free from carbonates is 
it usually found that only at times will the addition of strong acid pro 
cuce any etfervescence lt VeLoIis ibout 6 Twaddel, md rndiicates 
about Y oz. stre neth per | S. gallon by distillation 
The liquor from the conde nser is very highly charged with carbon 
ates as well as with sulphide “ It etfervesces furiously on the addition 
of an acid, a gives astrong precipitate with acid sulphate of iron. It 
weighs about 4 Twaddel, and indicates about 53, oz. str ngth by distil 
lation The water from th her contains chiefly the sulphrict sof am 
monitum, with a fair shar or ¢ ;OnateSs It weighs ordinarily only 
about 15° Twaddel, but indicates about 5-o0z. strength by distillation 
The removal of so larg i quantity of HLS in the purifies rs produces as 
a matter of course a COPres ponding (Quantity ot water, Which drains 
through the me and collects on the bottoms of purific rs This water 
weighs abou ) ounces and indicates about the same number of 
ounces in strength. It consists chiefly of the sulphides of ammonium 


and of ealciun Notwithstanding the large quantity of sulphur com 
pounds in this gas, the practical purification of it Is not so difficult a 
matter as one might reasonably ¢ ypect The purification is conducted 
entirely vith reference to Hus the CO, will cause no trouble 
Etfective condensation will remove the tar and help to a certain extent 


with the H.S. Thorough washing or scrubbing, especially the latter, 
le sulphides 


will remove no small q lantityv of the soluble 


In the purifiers the quantity of H.S being so extremely large, the 
lime is rapidly converted into sulphides, thus providing an ample 
supply of material for the absorption of the sulphides of carbon—these 


latter compounds ire well re pres nted in the crude FAs, SO wel] ith fact. 


that in case the pufifiers fail to act properly, they have a way of show 


ing their presence at the burner as much to the disgust of the consumer 


as to the annoy ince of the producer. 

In purifiers, it is best not to trust too confidently the 
indications of lead paper, especially at the outlet of the third box ; for 
by the time the foul test is shown at that place, the first purifier will 


probably have become over charged with H SS, and the middle one ull 


king the 


certain in condition, thus throwing too great a responsibility, as it 
were upon the last box. The s ilphides of earbon, aS 1S well known. 
give no warning of their coming, and are hable to appear at any time 


after the first purifier has become inactive. 

A safe way to operate, particularly in winter, is by a kind of ‘ rule 
f thumb ;” that i find out by experience how much gas can 
sif ly be passed per purifier, then to be careful not to exceed that quan 
tity, being, to a change at any tinie, in 
case a foul test should appear 

The proper preparation of the lime, as well as the filling of the boxes, 
are matters of especial importance and should receive careful attention. 
With purifiers of sufficient capacity, two trays of lime, each one foot 
deep, fin each {purifier, has been found to give good satisfaction. The 


to Say 


Is 


however, always ready make 
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community it will be necessary to pro- 





average duty of the native lime is between 5,000 and 6,000 feet per, for the supply of gas to a I . 
bushel. | vide manufactu J d distributing plant adequate to supply the 
In view of the foregoing, it will hardly be denied that the successful greatest CONSUMPtLO The greatest consumption will, of course, Occur 
purification of this gas demands an alkaline material. Lime is effee-| 00 the coldest days \s the temperature rises or falls, so in a regular 
tive, but costly. Fortunately, however, ammonia abounds in good | proportion will the consumption be greater or less. W ith a given con- 
quantity in the gas, and it is not improbable that at a day not far sumption at 2 t e, i will increase 50 to 60 per cent. if the 
distant the substitution of this compound for lime, together with con- | temperature . In our changeable climate, such a fall often 
verting the HS into sulphuric acid, will remove this last named source | OCCUES Within 24 Within that period the consumption may xe 
of expense and overcome the greatest objection to the use of these coals from 690, 00U | rd 129, 00U Teet per hour, requiring: 16,875,000 
The peculiar affinity of ammonia for H,S is well known, as also| feeti the To tv stead Ol 11,250,000 cubie Teet, niggas seiner of 
is the extreme solubility of the sulphides of ammonia. aye , can appreciate the difficulty of being sud- 
Estimating the average quantity of H.S in the crude gas at 50 vol denly called LO 1th e your production by over 9, 900, 000 feeu 
umes per thousand, the weight of pure sulphur will be more than 40 Phere fore, to a ttent work and provide alga failure of 
pounds —a quantity sufficient to produce more than LOO Ibs. of sulphuric | SUPP s it ] ! order to supply even the comparatively 
acid—in the gas from each ton of 2,000 Ibs. of coal. Sdpiabd TUTE nT 4 . ners to hav an enormous storage capa- 
The present cost for lime is nearly three cents per thousand feet If | city. In tl nang ge, mers Ss gradual and 
the cost of operating the ammonia purification should be no greater, Steady lier num to the maximum consumption, and 
the sale of sulphuric acid and of sulphate would have the very satisfac- | @ COPPespo! _ from the maximum to the minimum. 
tory effect of changing a heavy expense into a handsome protit On the cont : en months in the year, the de mand for 
; : el gas 1s mn mes varving from 50 to 60 per cent. in 24 
Discussion hours, an ogether will the demand be anything 


Mr. Eener—I would like to ask Mr. Chollar what is the condition of "ea Hiro J \ugust and September, the consump- 





the lime Is it very wet tion Of Tue 1 to 4 mere Traction of the winter 
Mr. Chollar lt is wet, but not so wet as is customary to use it here | COnNSUMptO 1 , that have to be met n erecting a fuel 
Pittsbureh and Eastern coals are used, because the Kansas coals have oO plant i cessil of providing a manufacturing and 
a larger amount of sulphureted hvdrogen which generates water in the cdustributing or 1" itest demand which demand may 
purifiers, only exist fort ‘ s mn the year) Involving great outlay 
On motion of Capt White, the thanks of the Association were vote¢ na COMP . ris phe pro Mung for erratic demand 
to Mr. Chollar for his interesting paper. hnecessital z= apacity or erst Intermittent and expensive 
The President— We will take up one more paper to-night, which KIN : teresting if I try and give you an idea of 
still leave five for to-morrow cCapatl Fas plant necessary to supply 4,900 Con- 
Mr. Jno. Young, of Allegheny, Pa.. then read the followin Haper | Sumer I s t OSSIDLLITY OT ¢ istilling the volatile matter 
on oe rom vit erting the residual coke into water gas 
‘ sop “CsTITS ae To ka . . . ‘ ‘ ' ol ) eSSt S I] assume that the process 
SOME THOUGHTS ON FUEL GASINDUCED FROM PRACTICAL | wil) ym coal of the mixed gases. giving 400 


EXPERIEN( i IN THE DISTRIBI Tile N Qk N ATU tA GAS neat unt " | alsSO aSSUITiME vhich is considerable of 





ee a eee ee ay eee eee Light Te i a : r ‘ app au nees ts bears: ae rd one Toot 
ation Py The discovery and application of hal al oas Tor domestic - 4 e 7 - Py rae ses f irs —— be made to a8 
heating, and niinhulacturing Purposes In quite a nuniber of places ma ogese _ ‘ 3 aa — ee ee Scant all ae nn 
its superiority over coal as a fuel, have stimulated research into the 7 2 tbs 7. . Te and 
possibility of manufacturing a fuel gas to supply localities not favores : ; ergy Pitot ~ qucett! stag ge ee peneelyvt as 
with the natural article Some of our able st and most advanced Gas “WA , a oo eae Ice 49, UUU Teet pe r day. 
engineers have takemw the matter in hand and have, in these meeting lo get at 1 ee . Ws 2S Rey Se 
and elsewhere, expressed their faith in the ultimate commercial success aide ‘ ; P ba posse oe which our Ggures a 
of a manuta tured fur | ous That the re are at present, howevet! e) . = une eee, See i nel ro temperature, 
creat ditliculties in the way, will, I think be admitted bv the HhOST Si vs a nont IS Was 3,604 degrees, and, a 
oun The most formidable difficulty that las to be encount red is i pon abil -. ; gage a sheet least 
What [may term the commercial difficulty, viz The difficulty of pro- |? P"! wigs 1 3, ee daily 
ducing the gas at a price people will buy it. There are other difficul- | 4 tity that . oP. wf e yearly — ity > a plant 
ties which our experience in supply of natural gas has made very e\ pet ieee. Sate ; — peta, tne : ast Aestge pcigthecaie< —t aak 
dent to us, and it is probable they may have been overlooked to some | >" aK : pron Spey Reps: “en aa cg CONSUMAAGE 28 
> 1 r oniv io iving the other five months only one- 


extent by those having no experience in supplying fuel gas I refer ; f . 
A ; py. 1 of t no t required for the vear o 
particularly to the erravie and varving demand and to the gr it GISpPro Fe cs ~~ 














; & ' } nt 639 Or ¢ il producing capae- 
portion between the maximum and Winn demand These : producing capac 
. ; Soop of t 1 mversant with the cost of fuel 
termed simply mechanical ditticulties, but to overcome them : , er Lie + ] ble of 
ereatly increase the commercial difficulty as it Involves excessive out- | FS PSS am Pate Set pais panes hee veld icles Ney A ut if Tol series 
lav on plant In order to make this matter as clear to vou as possibl i ; . epee sti Ay ce I 
. yhee : 3 ; . ~¥. 4 t S38.000 . t } nderestimate than verestimate 
shall deal with the whole of our domestic consumption in i * fe meet Rees imate it. 
| . , . : 
City WV show at What figure Tuel gas can be 
Allegheny Citys is supposed to contain a population of from 10.000 to . 
100,000. The riunibe rof houses is probably about 15.000. Of that numb Ae tons ~ S242. 600, or, 0.06660 cents per M. 
we supply 7.000) We consider we supply almost everv house Ol IS. 520 « <2 97.040. or. 0.02660 ee 
supplying and probably in the cities of the size and character of Pitt Manag hie 20,000, or, 0.00549 
bure and Allegheny not more than one half the houses would use fue Distt 
ous, even if its cost approached the pric of coal The hl " \ OUS wt et 26.000. or. 0 WO714 
reasons for this which your experience in supplying illuminating gas | Wear an SES 36,390, or, 0.01000 
would suggest. Taking, then, the city of Allewheny, with its 100,000) 8 per cen ns 240.000. or. 0.06595 
population, as an illustration of the quantity of fuel gas required for 
given population, we can learn something of the capacity of a fuel gas 18.178 cents per M. 
plant required for its supply from our experience in supplying natura 
ras. It . ) ng for the wants of even a compara- 
We ean arrive at this pretty correctly from the fact that about one- | tively s ( t e to deal with large quantities, and if 
half of our consumers are supplied by meter, There is, therefore, no. tl ise of at c t vecome anything like general in our large 
haphazard estimate as to the quantity of gas required. Last winter was. cities, the « : material would be enormous. <At this 
exceptionally mild, and the figures would give the minimum rather) point it is p { vhat material can be had in suflicient 
than the maximum of winter consumption. The average consumption quantity 1 . mand, and I think we can reply un- 
per house per day from November 1st to April Ist was 2,000 cubic feet, | hesitating \ It is also safe to make the assertion 
but as at least 75 per cent. of that quantity is used between the hours | that the who { t be converted into the gaseous form. If 
| ( 1 i ; : : sort 
of 7 A. M. and 10 P. M., it would be necessary to provide for an average | the volatile port { co one were used, no sufficient market 
. °. . , } t . 
; consumption of 100 feet per hour for each house, or at the vate of | could be fou ! ens mounts of secondary products, such 
; 750.000 feet per hour, making forthe 15 hours a total of 11,250,000 cubie | as coke, ta te. While petroleum may bea factor 
* feet Add to this the additional 500 cubie feet required for each hous n the pro { if fuel eas, so far as mv knowledge extends, its quan- 
' | l 
bi for the balance of the 24 hours, and we get a total of 18,000,000 cub tit too lin ( l upon as a universal fuel. 
feet as the quantity necessary to supply 7,500 consumers on an eC) ‘ Yo \ s nothing included for purifieation or 
t | , ; ppl 4 
winter day. leakag 
You will notice, however, that for 9 hours out of the 24 the coi The AS pr ( ! nt oOlatiie portion of the eoal should contain 
sumption is only 500 feet per hour for each house, equal to a total of | about the us )) { fammonia. If that is extracted, manu- 
116.666 cubie feet per hour, as against 750.000 for the other 15 hours, | factured, a ) | S vould pay for the purification. L have 
the average for the 24 hours being 625,000 ft. per hour. taken the cost « { $2.00 per ton, as I presume that is about an 
I need not point out to vou that to produce gas economically it is) average pn Of « . advance or decrease from that price will 
| ; : ] CC 1) | . ! 
necessary the production should be pretty nearly uniform during the | proportionately affect 1 st of the gas. If the above figures are any- 
24 hours. To make 750,000 feet per hour for 15 hours and then drop to | thing near correct, the ite that a fuel gas containing 400 heat 
' 416,666 for the remaining 9 hours would be very awkward and also units per foo n be } 1 and sold at 20 cents per M cubic feet, 
very costly. It will, therefore, be necessary, in order to get a uniform | when the quantity pro s large. The problem to be solved is. ean 
production, to have a storage capacity of 3,750,000 cubic feet. There is, | this gas be made to perform thi work of heating and cooking in a house 


however, another and more difficult phase of the matter. In providing ' at a cost not to exceed 25 per cent. more than the cost of coal. I be- 
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lieve it must do this in order to become a popular fuel. One ton of 
coal will develop 27,000,000 heat units. 30,000 cubic feet of gas at 400 
heat units per foot will develop 12,000,000 heat units. By perfect com 
bustion, and greater utilization of the developed heat, it may be possible 
to make 30,000 cubic feet of gas perform the work of a ton of a coal, 
but even then the 30,000 feet will equal coal at $6.00 per ton. 

You will bear in mind that the estimate I have made of the quantity 
of gas to be produced is based on the supposition that 1,000 feet of fuel 
gas of 400 heat units per foot will perform the same amount of work we 
are now doing with natural gas having 1,000 heat units per foot. 

Notwithstanding the great progress that has been made during the 
last fifty vears in attaining in practice to theoretical values, it seems as 


theoretical value the fuel used in private residences. The abundance 
and cheapness of wood and coal have caused the matter to be left almost 
untouched, and to-day the appliances for heating our houses, so far as 
the principles of economy are concerned, are about as unscientific and 
wasteful as they were a hundred years ago. If fuel gas is to be the 
fuel of the future, attention must be turned to devising means, first, 
to secure perfect combustion of the fuel, and then to utilize the devel- 
oped heat to the utmost extent for heating the inside of our houses, 
where it is wanted, instead of sending from 80 per cent. to 90 per cent. 
of the heat up the chimney to heat the atmosphere outside where it is 
not wanted. In this direction I think lies the solution of the fuel gas 
problem. The price at which a fuel gas of practical value can be man- 
ufactured and sold is pretty well determined, and under no cireum- 
stances, so far as I can see, can it be sold cheap enough to displace coal 
if used in our present appliances. That it is possible to greatly improve 
on our present methods and attain much nearer the theoretical value 
of the fuel, admits of very little doubt, but as yet comparatively little 
has been done in that direction. We still adhere to our various forms 
of stoves and open fireplaces, hot air furnaces that do not heat the air, 
unless the products of combustion are going into the chimney red hot, 
and steam heaters that are even worse in this respect. There is no dif- 
ficulty in constructing a hot air furnace in which the products of com- 
bustion can be reduced to the temperature of the outside atmosphere, if 
it is desired to do so, thus utilizing the greatest possible amount of heat 
generated by the fuel. In heating by steam or hot water this of course 
is not practicable, as the products of combustion must pass into the 
chimney at a higher temperature than the water or steam, and thus 
loose a great deal of heat. It might, however, be possible to utilize the 
waste heat in some way, say by combining the steam heating with a 
hot air furnace. The rapid progress that has been made during the last 
few years in reducing the cost of production and distribution of electric 
lighting, its rapidly growing popularity for street lighting and for stores, 
hotels, theatres, railway stations, and even private residences, point to 
a not far distant time when illuminating gas companies must look to 
some other means of ,utilizing their manufacturing and distributing 
plant than in the supply of illuminating gas. Would it not be well 
for gas companies to spend some time and money in investigating into 
the possibilities of a manufactured fuel gas when applied to domestic 
heating and cooking on thoroughly economic and scientific principles. 
To carry out an investigation of this kind thoroughly will require a 
thorough knowledee of the laws of combustion, a knowledge of the 
best methods and appliances for utilizing to the utmost possible extent 
the heat produced, and a knowledge of sanitary laws that will prevent 
securing economy at the expense of proper ventilation, and the health 

ful conditions that should obtain in every house. A good deal of 
isolated effort has been already made in this direction, but so far as I 
know, very little of a reliable character is yet known which embraces all 
the above conditions. To existing gas companies will naturally fall the 
supplying of a fuel gas, if such a thing is practicable, and surely it is 
worth while to try and find out with some degree of certainty what can 
be accomplished in that direction. If the public demand a fuel gas, 
there is hardly a doubt but the demand will be met, no matter how 
great the difficulties inthe way may be. The importance of pure air in 
relation to health was never realized to the extent it is to-day. There 
is a general outery against the filthy, unhealthy, costly and unscientific 
system of throwing into the atmosphere of our cities thousands of tons 
of unconsumed carbon in the form of smoke which depresses our spir- 
its, irritates our lungs, saps the energy of our wives and daughters by 
the incessant and irritating warfare against dirt, and lowers the whole 
tone of our moral and physical nature. The remedy is gaseous fuel. 
It may be dificult and somewhat costly, but if it falls within the range 
of possibility, there is little doubt of its accomplishment. 


Discussion. 


The President—This is a very interesting paper, indeed, and raises 
questions worthy of consideration and discussion. ’ 

Mr. Denniston— Without having known what Mr. Young was going 
to say, I am happy to have him corroborate my statement that it would 
be a difficult matter to manufacture fuel gas for general distribution, or 
for cities generally. If I accomplish what I aim to accomplish in 
furnishing a fuel gas for iron and steel furnaces, very much will be 
accomplished towards the end desired. You will see, by Mr. Young's 
paper, the immense amount ‘of holder capacity that we must have to 
supply a producer gas that could be distributed at anything like the 
figure given. Mr. Harbison says he does not want anything of that 
kind. but I will be satisfied if I can get such a gas as I claim it would 
be an advantage to us to try to get, and for the members of this Asso- 
ciatién theoretically and practically to work for. If you can get 
enough to run one iron furnace successfully, without a holder even, 
you have accomplished a great deal. But you will not need such a 


great holder capacity for such purpose. There will be no more holder | 


capacity required than for the ordmary gas supplied to-day. What do 


sell lower to manufacturers than they would to a thousand individuals 
that they might distribute the gas to? You get one mill fully supplied 
with a good, cheap gas, which will take as much as a thousand individ 
uals, and you have accomplished a feat which will make you a hero, 
and you will go down with honor to your grave. Now, I ask you, as 
practical men, whether or not that thing can be done?) What I want 
to say is that I do not believe it can be done on the scale marked out by 
Mr. Young, for that amount of money; that I do not believe you can get 
holder capacity enough in this city, with its eight gas works holders, to 
supply the necessary fuel gas for all the people, for the sum named. I 
do not believe that three million dollars will do it. Therefore, if you 


,get a fuel gas which will answer for manufacturing purposes, it will be 
if very little progress has been made in utilizing to anything near its | 


an object attained which I hope yet to see accomplished, and which 
any gas man would be proud to have realized. Then if you can do 
that, supply fuel gas for heating bath rooms and for grates, ete., then 


} you can use your illuminating gas as a gas which must come higher 


than any cas which you can afford to use for fuel. The manufacture 
and distribution of fuel gas will come latter. 

Mr. Harbison—I do not wish to be understood as entertaining the 
idea that [do not want the fuel gas for manufacturing purposes. — I do. 
But that is not the object that we are after, so much as to supply what 
was said to be a public demand for a fuel gas. The public demand 
means a demand from the general public, and not from the select few 
who may be engaged in any special line of business. What I am 
anxious for is that it shall not only be a gas that we can furnish to 
manufacturers, but a gas that we can furnish to the public generally 
for domestic uses as fuel, instead of their hot air furnaces, and instead 
of their cooking stoves, in which they use coal; so that they can use 
the gas fuel instead. Can any system be devised which will accomplish 
thatend? May we not hope that a system will be devised which will 
enable us to make this gas and furnish it at a price which the people 
can afford to pay, and which they will pay, and which at the same 
time will pay a profit to the manufacturers / The statements given by 
Mr. Young are the most definite of anything that I have yet seen with 
regard tothe cost of doing this work, and the most satisfactory evidence 
that I have yet heard on this subject. [ have heard it claimed it was 
not necessary to have storage capacity in the use of a manufacturing 
or fuel gas. I have heard that claimed by parties engaged in the busi 
ness. I doubted the statement then, and I doubt it still. There is no 
company furnishing fuel gas that can manufacture a supply in a satis 
factory manner unless they have storage capacity. We are always 
liable to accidents, and to changes in temperature which necessitate extra 
storage capacity and additional outgoes. The gas cannot be made on 
impulse, or in a moment. We must have the steck in hand that we 
have now every day to supply the demand. We cannot make gas now 
as fast as it is consumed inthe hours when it is needed for illumination 
We make it during the day and accumulate it forevening burning. We 
would have to keep a stock of fuel gas on hand in some way, and that 
would require larger holder capacity. I do not apprehend that any 
company can afford to go into the business of making fuel gas and put 
down a plant for that purpose, simply to supply a manufacturing de 
mand, because manufactories are distributed over a large territory, and 
it would require an immense outlay of mains to reach them: and no 
price which manufacturers could afford to pay would compensate the 
gas company for this large outlay. We must have a large demand from 
the general public, sufficiently large to utilize the mains which we lay to 
supply the manufacturers. The figures given by Mr. Young would seem 
to indicate that the fuel gas of which he speaks can be distributed for 
about 18 cents per thousand feet. There is included in that cost of dis 
tribution the necessary outlay for repairs and maintenance. A com 
pany that is furnishing fuel gas to-day, as we have recently seen, is 
selling its gas at 30 and 40 cents per thousand feet, and measuring it 
by meter ; and yet it is admitted by the managers that they have never 
made a dollar, but that they have lost a great deal of money in their 
efforts to introduce it, and have not yet been able to pay a single cent 
on their capital. Other companies manufacturing and selling fuel gas 
at 50 cents per thousand feet have gone into bankruptey. One 
pany in New England is to be sold at auction—the entire plant—within 
a couple of months of this time. Now, if this gas cannot be put at a 
price which will make the heating value of it equal to coal at $6 per 
ton, how can we get a price for fuel gas and sell it at a profit 

Mr. Graetf—I would like to ask Mr. Harbison if the company which 
he refers to as the one not able to make any money is not the company 
at Jackson, Michigan. : 

Mr. Harbison—I do not know that I ought to state just what eom 
pany I refer to. 

Mr. Graetf—Then I would like to ask him if it is not a company 
which has been spending a good deal of money on its plant and in ex 
tensions, and whether that company has had a complete plant for a 
sufficient length of time to demonstrate whether it can make money or 
not. 


com 


Mr. Harbison—That would not change the correctness of my state 
ment. 

Mr. Graetf—But it would change the strength of the areument. 

Mr. Harbison—No:; for the reason that the cost of enlarging the 
plant ought to be charged to the capital account, and not to the cost 
of producing gas. 

Mr. Graetf—In other words, the company has not yet got upon a 
basis which will enable it to demonstrate whether it can make money 
or not. : 

Mr. Harbison—The company which I allude to has been doing busi 
ness for two years. 

Mr. Graeff—But on a very small basis. 


Mr. Harbison—They are making considerable gas now—I do not re- 


|member just what amount; at any rate, they have been working it for 


the gentlemen want? Do they prefer to go to individuls? Would they |two years. They claim that they have now got toa point where they 
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are not losing money, and they hope to increase their business so as to 
make something, and I hope they will. I hope they will be successful 
in their operation, and make money, and show us that we can do thi 
sume thing. 

Mr. Graetf—The company in New England to which Mr, Harbison 
refers never was anything but an experiment. It was used, by the 
party who founded it, as a basis for the establishment of a syndicate 
that did not get established. Ido not like to see an instance of that kind 
quoted, or a bankrupt company quoted, as an argument against the pos 
sibility of success. 

Mr. Harbison—I do not wish to be understood as arguing against 11. 
[ am quite in favor of it. I wish to see it succeed. [am anxious to | 
have some one show me that I can afford to introduce it in the city of | 
of Hartford, and produce gas there for fuel that the people will want 
and will be ready to pay for, and wlfich I can furnish at a rate that 
vill enable me to make something on the investment. That is what | 
wim anxious for, [ am not speaking against it. Iam seeking to en 
courage those who are engaged in it. What I want is to get at the 
facts in the case. The country has been flooded sufficiently well and 
long with statements that would not bear the light of day, and it is the 
facts that we are after. That is the reason why I moved that Mr. Clark 
requested to continue in his work, and give 
facts a year from this time. 

Mr. Graetf—I would like toask Mr. Young how much holder ca 
pacity he thinks would be necessary for fuel gas. 

Mr. John Young —I think, in order to be safe, that it would be 
necessary to increase the day storage. 

Mr. Graetf—How much would be necessary in furnishing a million 
feet of gas per day to a manufacturing establishment / 

Mr. John Young —That is a different matter altogether 

Mr. Graetf——Why can there not be some analogy between the two / 
If a manufacturer can use a million and a-half cubic feet of fuel gas 
per day, and use a holder of not more than thirty thousand feet 
capacity, Why must there be a full day's capacity of storage for general 
distribution ¢ 

Mr. John Young—There are various reasons for that. The manufac 
turer starts up his works in the morning, and he runs usually at about 
the same capactity the whole day: and you have to make about the 
same quantity of gas every day. I think that is very much the case 
Then, if his machine breaks down it is only the manufacturer who 
loses: but if yvour machines break down, or anything goes wrong, you 
inconvenience the whole community. I think that the same rule 
would apply to fuel gas that applies to illuminating gas. You would 
have to have your make pretty nearly uniform, or else it would have to 


is some additional 


be very expensive. Suppose that you had to make fifteen million feet 
to-day and twenty-two million feet to-morrow: it would be very 
expensive to get the apparatus and men together to make that extra 
seven million cubic feet. If you had the storage capacity you could go 
on working regularly and thus provide against any break-downs of 
vour plant, or any other accident that might arise It is a very serious 
matter to put everybody in atown in darkness, and it is a still more 
serious matter to please everybody ina town. But you can get a can 


dle or an oil lamp to take the place of illuminating gas, whereas if a 
man has his grates and stoves fitted up for burning gas it is quite differ 
ent, and a far more difficult matter to get the gas burners out and get 
coal in the grates and stoves for heating 

Mr. Graetf—Would you not make that gas continuously ¢ Could vou 
not devise a system which would make the gas continuously 

Mr. John Young—Certainly ; and that is my idea of making the 
gas. 

Mr. Graetf—Then you would make about a million feet per hour 

Mr. John Young—To make it continuously you must have your ce 
mand continuous, or else you must have storage capacity. 

Mr. Graetf—If you are going to make gas continuously, and set the 
limit that your plant shall make at a certain quantity of gas every day 
then you must have a steady demand for it; but I do not see why it 
cannot be regulated upon a large scale just as manufacturers require it 
If on one day they want a million feet, and on another day a million 
and a-half, I do not see why, with a steady capacity of one million feet 
per hour you must need a storage capacity for twenty million feet 

Mr. John Young—But you do not use a million feet per hour each 
of the 24 hours. 

Mr. Graetf—But you have your generator capacity ready to supply 
any extra demand, as it increases. 

Mr. John Young—You would have the men idle during eight or 
nine hours a day, and your plant standing idle. 

Mr. Graetf—I think that would be better than carrying such large 
storage capacity. 

Mr. John Young—Your storage capacity is only what it costs 

Mr. Graetf—I would like to say one thing more, that, as a fuel gas 
enthusiast, I feel’ very much indebted to Mr. Young for presenting the 
points he has made in such a practical manner. What those who are 
advocating fuel gas wish to know is, what are the difficulties which lie 
ahead in theiy path; and I think that Mr. Young has presented the 
difficulties which lie ahead of the fuel gas men in a very clear and able 
manner, and I think that every one should be obliged to him. JI would 
like to suggest that we seem to be getting more into a discussion as to 
the application of gaseous fuel for manufacturing uses, whereas I think 
that what this Association needs more particularly to know and under 
stand is the application of gaseous fuel for general uses. The question 
of manufacturing gaseous fuel for manufacturing uses is settled. Its 
success is settled. If Mr. Young or any one else will come to Phila 


delphia I will show him or them where gaseous fuel is doing to-day | Suppose that you took your stoves out altogether, would not the ac 
what gas has never done before in a like establishment; and I will | count of your gas used for illuminating purposes be much affected ? 


show it to him upon the word of a man whose statements no one will 
gestion. The working of gaseous fuel as regards manufacturing 


establishments i 
energies towards 
own private cor 
done us very g 


Mr. Robert Young—There is one thing I notice in my_ brother's pa 
per. He assume — 1 


be got to do the 
that has 1.000 he 
attempt to heat t 
having only 100) 
some other dista 


meter last winte 


the country that 


of gas, which had 1,000 heat units per foot, to keep my house comfort 
able Lam verv careful not to let the temperature get above 70°. The 
halls are kept at 7 vy ahot air furnace which I built expressly for 
using gas. The « e that 1 see where it is extremely wasteful is 
the cooking range | sure 50 per cent. more gas is used there than 


is really necessat 
the gas, but 

greater amount 
ent I don't se 


can be mace 


eat units Can 


is to all our inter 


Mr. Cornell 
Mr. Young has 
difficulties in 


wd which 


the future, an re not very remote. I think these difficulties 
which appear be come pretty largely from the fact that we 
reason from analog The analogy of making illuminating gas is the 
one which brings i very formidable difficulty, and which Mr. 
Young presents y to us—and that is the amount of storage ca- 
pacity required. Yet we must remember that_in illuminating gas we 
make for the ole 24 hours, and desire to make it continuously dur 


ing’ 24 hours 
for fuel gas we 
the 24 hours 
think it Is entire 


ol Mr Young 


entirely practi vet along vyithout such a large amount of stor- 
age, and to n sunt of gas as would be required to supply 
the demand If e 30 or 40 actual producers, and if 15 or 20 
of those were i ise all the time, and five or ten more were in 
such a conditior they could be brought imto use within a few 
hours, I think t ve no very great difficulty in providing for 
the mereased « x a suddenly increased consumption 

without anyt Q s storage, and with possibly but a few 
hours’ storag That is one iy in which I think that our analogies 
are apt to bring us intot If we can throw away those analogies 
of storage as tl relate to minating gas, I think we can dispose of 
the difficulties resented Another one which comes up 
very clearly ectly is the analogy from the use of natural gas. 
In the use of nat s ere it Is very abundant, and where it has 
been furnishes ow prices, the whole community have been 
ising it, so rv lare nount was used, and the use was very 
vasteful, so t va); enormous amount. But, in using manu 
factured f s st clude that it is to be used not on the basis 
of coal, but on igher basis; and that it is only those 
people who ca ford to pay, and who will pay a very much higher 
price for the sed healthfulness and cleanliness of gaseous fuel. 
that are Fong sf i t present Therefore, we may reduce the 
amount to be supplier In Allegheny the 7,500 users would have to 
we reduced to a third of that number, and the price increased to such 
in amount at least as coal would cost in Allegheny or Pittsburgh, and 
so remedy in part t i I think we must look in this diree- 
tion for a great nm of the difficulties which Mr. Young 


pre sels 


Mr. Harbison—I wis Yeall the special attention of members of the 
Association to the irks the President in his address this morning’ 
on this subject of fuel gas, and particularly to that part in which he 
alluded to what was being done with gas stoves. I want to reply to 
some statements \ h have been made in this town within 24 hours, 
more or less, with regard to the town in which I live when I am at 
home We have there in use show 1,600 was stoves. We are selling 
more than 20 per cent. of o ( tire output of gas between seven o'clock 
in the morning and tive o'clock in the afternoon Notwithstanding 
the immense inroad which has been made upon us by the introduction 
of the eleetric light past years (it having taken away nearly 1,400 


street lamps d 


than we did in the corresponding four months of last vear. (Applause.) 


During the moi 
in September, n 


month of Se pte 


Was a Vear ago 
Mr. Robert ¥ 
Mr. Harbison 


certain purposes : and [ can show as good things there as Mr. Graetf 


can in Philadel 
Mr Robe rt \ 


would be the di 


Mr. Harbins« 
electric light 


»do the same amount of work that gas having 1,000 


as we are doing now. One store there where they have 































































hink that what we want to bend our 
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isumers In that line I think that Mr. Young has 
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heat nits to the foot, he had better be in Baltimore or 
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This is a very interesting subject, and the views which 
( ressed bring before us very clearly and fully the 
of this enterprise in which we are all engaged 


rd to as promising to be successful in 


only use during five or six hours ; whereas 
it for continuous consumption throughout 
] nodifies this question of storage. I 
and with all deference to the experience 
[ think there is no proof that it is not 


wing the past four months we have sold much more gas 
th of September (notwithstanding we sold a year ago 
early, 70,000 feet of gas for lamps) our output for the 
re than half a million feet above what it 
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oul What are you doing with gas stoves ? 


We are selling gas in Hartford to-day at $1.25 for 


phia Come and see them. 


oung—Suppose that vou had no gas stoves there, what 
tference with regard to the amount of g@as consumed 7 


m—Then we would turn our attention to displacing the 





600 


American Gas Light Fournal. 


Oct. 28, 1880. 





roing to light with 


been using sixteen incandescent lights, o 
cas before the week is out. 

Mr. Robert Young—That is what you ought to do. How 
the business of the gas company has the electric people taken / 
is What I would like to know. 

Mr. Harbison—In our city one-eighth of the entire output was sold 
for public lighting, and that is all gone. 

Mr. Robert Young—You have no idea how much for private lighting. 

Mr. Harbison—No, but although they have taken very 
amount, vet we are now where we were a year ago. 

Mr. Robert Young—That is largely owing to the gas stoves, and not 
to the use of gas for illuminating purposes / 

Mr. Harbison—There is a very large increase for illuminating pur 
poses as well as for was stoves / 

Mr. Starr—The increase I imagine is very largely due to 
price of the eas. 

The convention adjourned to October 17th, 1889, at 10 A 


we are 
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SECOND Day—OcTOBER 17—MORNING SESSION 
30 A. 


Mr. 


The Association met at 10 M 


INTRODUCING CORBETT WooDALL 

The President—We have with us to-day a gentleman well known to 
most of you as a prominent gas engineer of London, Mr. Corbett 
Woodall, and with your permission I will invite him to take a seat on 
the platform. (Applause. ) 

Mr. Woodall—Gentlemen: I hardly expected that the President 
would be good enough to introduce me to you in this manner, and I 
am sorry to confess that I find myself with very little to say to you. I 
feel my mind very full of sentiments of thankfulness for the very 
great courtesy and kindness with which I have been received by all 
my professional brethren on this side of the water ; and although I have 
no authority at preseit to speak as a representative of the Gas Institute 
on our side of the water (to mv great regret not be ing’ a present member 
of that body) yet Lam quite sure that I only interpret the feelings of 
the great body of English engineers (gas or otherwise) in saving that 
the recollection of all the kindness that has by Ameri 
cans to our countrymen visiting this country, has made them most anx 
ious for an opportunity to reciprocate THAT 
own side. (Applause. ) 

I cannot help feeling this morning drawn back to two little epi 
sodes in connection with your Society, and with our own people at 
home, that have been fully in my mind even since I found that I was 
able to have the pleasure of attending this meeting. One of them was 
the meeting of our own Soci ‘tN which WAS atte nded by eertain mem 
bers of yours, in the year 1878, and when I had the pleasure then to 
welcome one of th mien whom l held then, and shall always hold in 
very pleasant meimory— Major Dresser—together with Mr. Forstall and 
Mr. Greenough, when they came over to attend the meeting of our As 
sociation, of which I had the honor at that time to be President. TI as 
sure you that the recollection, especially of our late friend Dresser’s 
aimable, kindly, cheerful, admirable spirits, will take a long, long time 
to etface from the memory of those who were present on that occasion. 
I eannot help thinking also this morning of another gas man who, two 

h in the same position in which I have the 
honor to stand to-day before you—my old friend Mr. Spice 
that those of you who met him must share the regrets that 
our side when he was so suddenly taken away from our midst. 


been shown 


you 


those kindn SSeS Ob Our 


years ago, stood very mue 
Lam sure 
felt 
I know 
that vou have a busy day before you, and that I am simply wasting 
your time by attempting to make a speech to you; but I must ask per 
mission how struck I have with the differenees in the 
character of the work that you are called to do in comparison with that 
which occupies us at home at the present time. The variety of the 
questions and problems that you have before you is something almost 
bewildering to one who for a comparatively long period has gone along 
the steady course of simple coal gas making. One of the things that 
made me particularly glad to come to this meeting to-day is the oppor 
tunity presented for studying the question of the distribution of fuel 
cas. I find many of you very largely engaged in the manufacture and 
distribution of water gas, and I find many of you not simply making 
and distributing gas, but also carrying on the business of electric light 
engineers and suppliers. The whole thing is so much fuller—I will 
not say more complicated but giving so much wider scope fori ndivid 
ual effort, thought and enterprise, that it has added very much indeed 
tothe pleasure [ have in visiting your works. In the manufacture and 
distribution of coal gas I think that we are able still to hold our own 
pretty decidedly in comparison with American works ; but in all these 
other respects we have a very g:eat deal to learn. I can only say in 
conclusion that I am extremely grateful for the readiness which I find 
on your part to communicate the many interesting things which you 
(Applause). 
OTHER INTRODUCTIONS. 

Mr. Harbison—I understand that President-elect MeMillin is in the 
room, and Ll move that a committee be appointed to escort him to the 
platform. 

The President—I will appoint Mr. Harbison to be that committee. 

(Mr. Harbison escorted Mr. McMillin to the platform. 

The President 
know that when I vacate this Chair it will be oceupied by a gentleman 
of such well known ability as yourself. (Applause. ) 

Mr. MeMillin (President-elect) 
applause than to my own voice. 
convention before it is a little bit embarrassing. Having been forbid- 
den by my physician to attend the convention at all you will excuse 


we on 


to say been 


have to say. 


I would much rather listen to your | - ! : 
Never having appeared before a gas | interested in making for the 


feould I 


me, I know, for not attempting to make a speech upon this occasion, 
L obeyed the mandate of my physician until [ got the despatch last 
night notifving me that I had been elected President of the Association. 
Then I could not stand it any longer, but came over to bow my 
acknowledgements ; and that is all that LT ean do this morning. 1 want 
to add my congratulations upon the very large attendance. Iam 
delighted to see so many here, and L trust that the attendance may be 
quite as large next year. (Applause) 

The President—lL notice that also have with us to-day General 
Louis Wagner, Director of the Department of Public Works of the 
City of Philadelphia. He has a still higher title—that of gas man. I 
invite him to the platform. (Applause) 

Mr. Wagner—You will pardon ine if I speak from the floor; IT am 
not entitled to the honor of an invitation to the platform, Unlike the 
President elect, who has never appeared before a fas convention be 
fore, and now disobeys his pliysician by coming here, I was told by my 
doctor that I was sick and ought to go away from home a day or two 
for the purpose recovering health and strength : and where 
better do that than in Of course in what | 
may say, I do not speak from experience except in so far as I have 
o he proceedings of this eminent body, and 
of eminent like this [ trust, as the President-elect does, that 
the attendances xt ind for years to come, will continue large 
and that the exercises will be as profitable at this convention, and also 
at succeeding conventions If thes 
shall ec be I not know what will become of the gas busi 

in this country And of in England, as we have learned 
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The President— We with us this morning Mr. Williams, of 

e United States Census | iw would like a few 

it] statistics of our industry 
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United 
facts 
the 
is. to enable us to present such a report in the next 
leve will be te, valuable an interesting to 

vy. Owing to the death of Major Dresser, 

as industry for the census 
report of 1880, we were unable to preset any statement whatever in 
that report i of the present Superintendent of the 
Census to have a complete exhibit made for the gas industry, as well as 
for all other industries ; and it will rest entirely with the gentlemen 
interested in that industry to determine how full and aecurate that re- 
port shall be We to select some gentlemen to be entrusted with 
the investigations of that subject, who has the confidence of all who 
are engaged in gas manfacturing. Just who shall selected for that 
purpose will depend very largely upon the wishes of this Association, 
and of those engaged in the manufacture of I bespeak for him 
the same co-operation that we have the promise of in other lines of 
manufactu the entire country. I have visited various 


the States 


you 


am here as the represt ntative of 
laying | 
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al 
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re throughout 


Mr. MeMillin, it gives me very great pleasure to| cities of the country, and the manufacturers uniformly promise co- 


operation with the different persons selected to conduct the investiga 
[ want to say, in conclusion, that I hope the members of this 
Association will think seriously of the matter, for of course we are all 
as industry the best possible report that 


tions. 


o 


cal be made, 


TO BE CONTINUED 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ee 
THE attention of contractors is called to the advertisement inserted in 
this issue at the instance of the President of the village of Far Rocka- 
way, L. I. While the advertisement is not so clearly expressive of the 
intent of the parties in interest as one might wish, nevertheless the evi- 
dent desire of the village is that a gas works shall be constructed there 
in order that the public lighting shall be performed by gas. In any 
event, we are of the opinion that Far Rockaway presents an available 


opening for the safe investment of capital in the direction indicated, pro- | 


vided the franchise arrangements are on a fairly liberal scale. 





AT the Baltimore convention, during the deliberations of the Council 
of the Association, the matter of indorsing a representative of the gas 
interest on the committee for New York, in respect to the latter’s can- 
vass for the International Exposition of 1892, was discussed. The Sec- 
retary was finally instructed to communicate with Mayor Grant, and to 
urge upon the latter the propriety of naming as such representative Mr. 
R. A. C. Smith, of this city. As we understand it, the reply made by 
the Mayor to the suggestion of the Council was about like this, that Mr. 
Smitn had been appointed to the position several months ago. The May- 
or is evidently partial to.good-looking men. 





New Haven (Conn.) has just finished the construction of a new alms- | 


house, which, of course, is nothing other than might be expected from a 
corporation that tries to comfort the sorrows of its poor ; but what does 
astonish us in connection with the building is that the gas fixtures in- 
stalled in it cost $1,305.61. 





WE understand that the Jeter-Boardman Gas and Water Association 
will remove its offices from Macon, Ga., to this city. We hope the ru- 
mor is true, for what Macon thus loses will be gain to New York 





On the Ist of October the proprietors of the Brookline (Mass.) Gas 


Light Company authorized a reduction in the sales schedule to $1.90 per 


1,000 cubic feet net. Keep it up. 





In all probability Mr. N. D. Atwood will accept the position of Treas- 
urer to the Stoughton (Mass.) Gas Light Company. 





AS a sequel to the election of the new Board of Trustees of the Wheel- 


ing, W. Va., municipal gas works, the following complete change was 
made in the executive management: President, Harrison Dunlevy; Sec- 
retary, A. A. Franzheim ; Assistant Secretary, George Heil ; Superin 
tendent, S. M. Darrah ; Collector, J. B. Wilkie. It may be a good pol- 
icy that permits of such sudden and radical changes, but we cannot help 


holding that better results would be gained did merit solely determine | 


the length of time of the tenure of office. We do not wish to imply 
that M-. Darrah will prove to be an incompetent man for the place to 
which he has been chosen—in fact, we know him to be competent—but 


it is also indisputable that Mr. Dillon, whom he replaced, has proven his | 
Politics, however, cares little for such distinc- | 


ability for the position. 
tions, and knowing this, we submit that municipal gas works can never 
meet with complete success. 

A CORRESPONDENT writes, under date of October 16: ‘‘ The Birming- 
bam (Ala.) gas works were sold at public sale on the 15th inst. by judg- 
ment creditors, under a decree from the Chancery Court. The judgment 





for which the decree was issued was for the purpose of satisfying a float- | 


ing debt of $145,700, and the sale, of course, was subject to the bonded 
indebtedness of $340,700, and $20,000 of accrued interest. The property 
was bid in by Col. J. F. B. Jackson, for the amount of the floating debt. 
The Colonel was acting in behalf of a new and strong organization, 


which is to be known as the Birmingham Gas and Electric Power Com- | 


pany, with a capital of $500,000. Itis the intention of the purchasers 
to put the plant in good shape. The purchase money has, it is said, been 
all paid, and all creditors will get their money on submission of the re- 
quisite proof of their claims. The old bonds are to be retired by a new 
issue, the financial arrangements for which have been completed.—R. T.” 





THE Reno (Nevada) Gas Company has been purchased by Messrs. 
Foley and Powning, who are now in possession of the plant. 





THE Trustees of the consolidated gas interests of Troy, N. Y., have 
selected the following officers: President, Edward Murphy, Jr.; Vice- 
President, W. Kemp; Secretary, Chas. E. Davenport; Treasurer, D. 
Lane ; Superintendent, H. C. Shields. The office will be located in the 


office of the old Troy Company, and no change will be made for the 
present in the manufacturing systems hitherto pursued. 





In the reorganization of the Meridian (Miss.) Gas Light Company the 
following result was reached: Durectors, J. S. Solomon, W. E. Baskin, 
| Jos. Baum, S. E. James and Julius Balke, Jr.; President, J. 8. Solo- 
mon ; Vice President, W. E. Baskin ; General Manager, Secretary and 
Treasurer, J. L. Dime. Considerableimprovement will be made on the 
plant. 


THE New Bedford, (Mass.) Gas Light Company is now paying a divi- 
dend of $2 per share. 





THE authorities of Columbia, S. C., are said to have agreed ona 
scheme for the public lighting of the place by means of incandescent 
electric lamps. 





THE Chicago Mail reports the following concerning certain nefarious 
practices in respect to the management of the Treacey Carbon Lamp 
Company: ‘‘A bill has been filed in the Superior Court to close up the 
affairs of the Treacey Carbon Lamp Company. The Company is said to 
be a tremendous swindle, and James A. Treacey, its President, is said to 





be asecond Keeley. The Company was incorporated, with him as the 
principal incorporator, for the purpose of making a certain light from a 
peculiar kind of gas. There was said to be millions in the scheme, and 
Treacey, as it is alleged, disposed of shares of stock to poor Germans and 
Bohemians, at the rate of $20 a share, he representing that each share 
was in reality worth $100, and would soon bring $500. He refused to 
give any explanation of his wonderful process for manufacturing the 
materials, but exhibited alleged samples put up in bottles. These 
samples, it is now asserted, were purchased by Treacey at drug stores. 
His factory is located in an out-of-the-way place near Cragin or Her- 
mosa. The bill applied for an injunction restraining Treacey from fur- 
| ther interference with the concerns of the Company, and also asked for 
a receiver. Judge Jamieson granted both requests.” 





AT a recent meeting of the Montreal (Canada) Councilmanic Com- 
mittee on Light a communication from the Montreal Gas Company, ac- 
knowledging the receipt of the resolution of Council ordering 700 pub- 
lic gas lamps, at $16 per annum each, and stating that the price was too 
low, and would also be unfair to the Company, was read. While this 
offer on the part of the city could not be accepted, the Company, to show 
a spirit of accommodation, agreed to maintain the lamps for $17 per an- 
num each, which was the lowest possible price that it would name. The 
Committee finally agreed to make a favorable report on the Company’s 
proposition 





THE Spanish-American Light and Power Company, of Havana, 
| Cuba, seems to be pretty well satisfied with its operation of an electri- 
cal annex, since an order has been recently placed by its propri- 
etors with the Westinghouse Company for apparatus calculated to 
maintain 3,000 additional 16-candle power incandescent lights, and 





200 arcs. The capacity of the plant now in operation is equal to 
the supply of 1,500 ineandes@ent lamps of 16 candle power, and 
100 full power arcs. The average price received for each incan- 


|descent lamp is $2 per month—from dark to midnight being the 
lighting schedule followed. In the meantime, however, it is to be noted 
as a fact that the increase in the output of the gas department of the 
Compuny’s business is not less than 10 per cent. Evidently the inhabi- 
tants of the ever-faithful isle are anxious for more light. 


THE Monson (Mass.) Gas and Electric Company has been incorporated 
by Messrs. George H. Newton (President) and Thomas F. Robinson 
(Treasurer). It is capitalized in $20,000. This place, which is noted for 
\its granite quarries, is a post-village of a similarly-named township of 

Hampden county, Mass. It is on the New London Northern Railroad, 
| at a point 15 miles east of Springfield. Population, about 5,200. 








It has been freely asserted of late that the native oil supply of Cali- 
fornia had reached its maximum in that State as far back as 1883, and 
it does not admit of doubt that these assertions are true ; for all the pro- 
ductive wells of the State are now at least six years old. The new drill- 
holes are barren, and the flowing wells are gradually diminishing their 
output. In fact, so pronounced has been the restriction that the pro- 

| prietors of the Pacific Gas Improvement Company, which Company 
supplies perhaps 33} per cent. of the gas sold in San Francisco, have de- 

termined to largely increase the number of their coal benches instead of 
making an equivalent increase to their water gas system. This practice 

| is to our mind proof conclusive that fairly-cheap oil for San Francisco’ 
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is a thing of the past ; for certainly Mr. Eichbaum would rather direct 
an increase to the water gas system than to the coal apparatus could his 
personal preferences be alone consulted. 





Mr. P. T. Burtis, formerly Superintendent of the old Chicago Gas 
Light and Coke Company, has been sojourning in Phcenix, Arizona, 
for something like a year. He went there for the purpose of benefiting 
his health, and we are glad to say that his search was not in vain. 





A CORRESPONDENT, writing from Washington, D. C., under date of 
the 15th inst., says: ‘‘A day or so ago, in the local Police Court, Pros- 
ecutor Armes called attention to a charge of violating a section of the 
District statutes, relating to the use of gas meters, against a plumber 
named George F. Schaffer. Mr. C. A. Elliot appeared in the interest of 
the Gas Company, and explained that Mr. Schaffer was charged with 
making a gas connection near the gas meter, by which the passage of 
the gas through the meter for purposes of registration was avoided. 
This, he said, was the first case brought under the law during the past 
five years. Mr. A. B. Williams, for the defendant, stated that no denial 
would be made of the facts charged, but urged that the connection was 
only a temporary one, and was made the day it was discovered by the 
Company’s Inspector. He, therefore, would offer a plea of guilty, and 
hoped that a simple fine would be imposed. Judge Miller said that in 
imposing the penalty he did not want it understood as a license for the 
illegal consumption of gas, but as a preventive. He then imposed a fine 
of $25 with 10 days imprisonment, but the latter provision was sus- 
pended.—F act.” 


THE complaint of Vincent L. Elbert, of San Francisco, Cal., against 
the St. Paul (Minn.) Gas Light Company has been filed in the office of 
the Clerk of the United States Circuit Court. Complainant substan- 
tially asserts that he is the inventor of certain gas apparatus, for which 
invention he holds letters patent, and that the defendant is using fixtures 
and machinery the principles of which are covered by complainant’s 
letters patent. An injunction restraining further use of these fixtures, 
damages for past use, and a writ of subpewna ad respondem to discover 
the number of said fixtures in use by defendant, are asked for. 


THE plant of the Fishkill and Matteawan (N.Y.) Gas Light Company 
has been leased by Mr. Robt. F. Mullins, whose offices are at No. 10 Wall 
street, this city. 


AT the annual meeting of the Edison Electric Light Company, of this 
city, held on the 22d inst., Henry Villard was elected a Director in place 
of A. J. Thomas, Samuel Insull succeeding F. R. Upton. The Board 
in full comprises Messrs. Thomas C. Buck, C. H. Coster, Noah Davis, 
Jno.W. Doane, Thomas A. Edison, J. H. Herrick, E. H. Johnson, Mor- 
ris H. Smith, F. S. Smithers, Henry Villard, Spencer Trask, Samuel 
Insull and J. Hood Wright. Although these gentlemen are supposed 
to preside over the destinies of what always has been known as the 
‘** Parent Company,” it in turn is nevertheless controlled by the ‘‘ Edison 
General Company.” Mr. Villard is President of the latter concern. 





THE Gas Light Company of Galena, Iils., is now in charge of the fol- 
lowing executive management: Directors, R. Barrett, L. A. Rowley 
and H. 8. Raymond ; President, R. Barrett; Vice-President, H. 8. Ray- 
mond ; Treasurer, L. A. Rowley; Secretary and Superintendent, W. E. 
French. From this it will be seen that the only remaining representa- 
tive of the Bixby regime is Mr. H. 8S. Raymond, who formerly occupied 
the position of Secretary. 





Messrs. JacosB Hirscou, Isaac T. Dyer and L. C. Hommes have incor- 
porated the Hirsch Incandescent Light Company. The proposed busi- 
ness is the manufacture of incandescent gas burners under the Hirsch 
patents. The Company is capitalized in $300,000, and the headquarters 
are to be in Chicago. 





AT aspecial meeting of the stockholders of the Mutual Gas Light 
Company, of Southbridge, Mass., a resolution was passed increasing the 
capital stock to $50,000, the proceeds to be applied to the purchase of the 
plant, franchises and real estate of the Southbridge Electric Light Com- 
pany. The proprietors of the latter had agreed to make the transfer 
two weeks ago, and the plan of combination is now before the State 
Commissioners. Those in interest in the Gas Company will have con- 
trol of the combined enterprise. 





BILLs of sale—one from the Council Bluffs (Iowa) Electric Light and 
Power Company and another from the Council Bluffs Gas Light Com- 








pany, both instruments being conveyances of the stated properties to the 
Council Bluffs Gas and Electric Light Company—have been filed. This 
means that hereafter there will be no conflict over the artificial light 


| supply of the city named, and, further, that the field will remain in the 


control of those who directed the policy of the old Council Bluffs Gas 
Light Company. 


THE officers chosen at the annual meeting of the Fall River (Mass.) 
Gas Company are: Directors, John S. Brayton, Samuel T. Bodine, 
Randal Morgan, David Paton, Elihu Andrews, and Henry Levis; Sec- 
retary, Geo. P. Brown; Treasurer, Edward C. Lee. 


THE Rochester (N. Y.) Gas Company’s distribution system is to be im- 
proved by the substitution, through Fulton avenue, northward from 
Lorimer street, of an 8-inch main for the present 3-inch conduit. This 
move will put an end to the complaints of a lack of gas that were made 
last winter in the district noted. 

WE have it on good authority that Mr. Henry Fitch, of Louisville, 
acting in conjunction with Mr. L. Biddle, a Chicago manufacturer of 
electric lighting plants, has secured control in the Jeffersonville (Ind. ) 
Gas Company. This ought to prove a profitable venture, although we 
presume that a fairly good sum of money will have to be expended in 
putting the plant in proper condition. The money, however, would be 
well invested. 


Mr. J. Smart, President of the Port Hope (Ontario) Gas Company, 
has forwarded to us the following communication, which explains itself : 

“To H. W. Sanpers, Town Clerk—Sir: The Gas Company having 
been informed that the corporation have permitted the Electric Light 
Company to amend their tender for street lighting, beg to be allowed to 
withdraw their tender No. 1, and substitute the inclosed therefor. We 
trust that the extremely low price of their present tender will secure to 
them the whole, or at least a large portion, of the town street lighting.” 

The amended offer is as follows: ‘‘The Gas Company will light, 
clean, and keep in repair 50 or more gas lamps, on their present or 
future pipage, through a governor burner consuming 4 feet of gas per 
hour, the quality of the gas to be fully up to the candle power required 
by statute, and subject to government inspection, to be lighted and ex 
tinguished as per American moonlight schedule of about 1,500 hours per 
annum, for $15 each lamp per year, payable quarterly ; lamps lighted 
for police service all night to be charged for at $11 each extra, the latter 
té be put out by the corporation night-watchman on moonlight schedule 
time. Lamps unlighted*to be deducted for in like proportion. The 
present location of the lamps to be changed, and all present refitting to 
be done at the cost of the Gas Company, but any after changes made by 
order of the corporation to be at their expense. All posts and lamps 
to be furnished by the corporation. As the Gas Company will be put to 
a large outlay in refitting the service, they are compelled to ask that the 
contract shall be for five years.” 

The communication was referred to the Committee on Fire, Water 
and Gas, and it strikes us that the prices named therein are very reason 
able. 


‘*OBSERVER ” sends the following clipping (dated 17th inst.) from the 
Boston Herald: ‘The following obscure paragraph appeared in an 
evening paper yesterday: ‘ It is understood that the entire plant of the 
Brush Electric Company has been sold to the Thomson-Houston Elec 
tric Company on a cash basis, the consideration being about $3,250,000.’ 
To those not familiar with the electric lighting concerns of this city it 
appeared that a tremendous conveyance of a valuable property had been 
made. To others who did not know anything about the Boston com 
panies the information was startling and mysterious, as there could be 
no plant of that value owned anywhere hereabouts by the Brush Com- 
pany. After sifting the rumor out it transpired that about two weeks 
ago a movement was set on foot by the Boston and Thomson-Houston 
Companies to purchase the only remaining plant of any importance in 
the country owned by the Brush Electric Lighting Company, and that 
was located at Cleveland, Ohio. A week ago the sale of the plant to - 
the Boston combination was made for the amount stated, $3,250,000. 
The Boston Electric Lighting Company, of which Mr. Frederick A. 
Gilbert, of Brookline, is President, Hon. Hugh O’Brien, Vice-President, 
and §.S. Sias, of Cambridge, Treasurer, and the Thomson-Houston 
system are combined in one corporation, with only a difference of sys- 
tems, the Boston Company using the Brush system for its arc lights. 
This Boston combination is fast absorbing the Brush system throughout 
the United States, and the last purchase was the most important that it 
has made in some time.” 
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Tue ‘chronic grumblers” out in Kansas City, Mo., haveagain directed 
their mouthings at the Gas Company, basing their growls this time on 
the assertion that the Company was not fulfilling its contract with the 
city to keep the streets properly lighted. President Payne, when ap- 
pealed to for the facts in the case, said: ‘‘If there are any lamps which 
the Gas Company should keep lighted and does not I would like to 
know it. We furnish the city with gas light for a consideration, and 
endeavor to conform to our contract both in letter and spirit. The Po- 
lice Department is specially charged to keep a note of every lamp that 
fails to give light, and at the end of each month the Chief of Police so 
reports to the Mayor. The Company does not ask for or receive any 
pay for lamps not lighted. Iam always glad for people to complain 
when we do not give them good service, so that the defect may be 
remedied without delay. There are people, however, who fail to pay 
their bills and their gas is shut off. These people are generally loudest 
in their complaints against the Company, therefore the general public 
should pay no attention to them.” 





AT a regular meeting of the Conshohocken (Pa.) Gas Company, the 
following Board of Directors was chosen: Jonathan R. Jones, Richard 
H. Bate, Henry M. Tracy, Frederick Light and W. H. Cresson. It was 
determined to increase the main service by the addition of 350 yards of 
4-inch pipe, and also to make provision for new purifying boxes. An- 
other important move made was to name a committee charged with the 
task of bringing about a consolidation with the local electric light com- 
pany, which, it is well understood, can be accomplished without any 
protracted negotiations, and about at the Gas Company’s terms. 





THE reorganization of the Amherst (Mass.) Gas and Electric Light 
Company has been perfected in the following manner: President, Hen- 
ry F. Hills; Clerk and Treasurer, George Cutter; Directors, H. F. Hills, 
D. W. Palmer, E. D. Bangs, Parnell Munson, F. E. Whitman, ©. D. 
Marsh and P. Alexander. It has been determined to locate the Compa- 
ny’s new electric generating station on a plot between the main lines of 
the New London Northern and the Massachusetts Central railroads, 
close to where the spur connecting the two roads is to be put down. 





SomE talk is heard of a project for the construction of a new gas 
plant at Willimantic, Conn., but we imagine it would not be an easy 
matter to enlist capital in such a venture. 





THE change from lime to oxide of iron as a purifying agent on the 
works of the Keene, N. H., Gas Company has been attended with very 
satisfactory results. 





WE are requested to state that there is no truth whatever in the report 
that Mr. Thomas Humphrey, until recently Superintendent of the Dans- 
ville, N.Y., gas works, was or is in any manner improperly indebted to 
the proprietors thereof. 





AT a meeting of the Committee on Gas and Electric Lights, of the 
Chicago Council, it was decided to allow the petition of the Hyde Park 
Gas Company to lay a main from Hyde Park to the corner of 46th 
street and Stewart avenue, at which point it proposes to locate its works. 





Supt. McGInLey, of the Philadelphia (natural) Gas Company, says 
that when the new 86-inch line of main, from Telford to Niblock—a 
distance of about 24 miles—is completed, Pittsburgh will have no reason 
to complain of a shortage in her natural gas supply. He thinks the line 
will be completed by November 5th. 





WasHINGTON (D. C.) gas shares are strong at 211, which effectually 
disposes of the rumor that certain capitalists would at the next session of 
Congress make a desperate effort to secure a charter. 





THE managers of the Pottstown (Pa.) Gas and Water Company have 
purchased 12 acres of land (on the high bluff west of the city), on which 
they propose to erect a large reservoir and pumping station 





Dr. J. J. JOHNSTON and his process of manufacturing fuel gas still 
attract attention, although we are afraid that his system in the Boston 
trials thereof did not make a favorable showing. 





As a result of the concession made by the corporation of Birmingham, 





stokers, together with the increase in wages also allowed, it is estimated 
that the expenditure on gas works account will be increased in the sum 
of $65,000 per year 


WE understand that articles incorporating the Fort Worth (Tex.) 
Light and Power Company have been filed. The concern, which is to 
live for 50 years, and is capitalized in $300,000, is formed for the purpose 
of distributing gas for light and heat. 





Electric Ignition of Benzine Vapor. 
——e 

Herr C. Groschke, of Vienna, writes 

‘‘On July 7, last, there occurred in my steam and chemical scouring 
establishment a sudden fire from self-developed ignition, which in a few 
moments filled with flame the whole department, whose atmosphere was 
saturated with benzine The ignition occurred in the following 
manner. A workman was washing ina tinned copper vessel filled with 
benzine a white woolen garment richly embroidered with gold thread. 
During the washing acrackling noise was noticed, and on repeated rins- 
ing of the robe in beuzine, sparks were developed which instantly ig- 
nited the benzine vapor in the air and the benzine in the copper vessel.” 
Assecuranz, Vienna, publishing this, says it has made some re- 
searches on this point and, inter alia, found that at a large scouring 
establishment in Berlin, Feb. 20, 1882, and January 23, 1883, the ben- 
zine in scouring vessels became ignited, in each case while cleansing 
white woolen clothes. It is well known that benzine vapor mixed with 
air is easily ignited explosively by the electric spark, and that dry silk 
and dry wool become electrified by friction. The possibility, therefore, 
of electric ignition in these cases must be conceded. It can best be 
avoided if the room where such scouring is performed be saturated with 
steam 

It seems certain that in the case first mentioned electricity betrayed its 
presence by the crackling which was heard. A fire happening in Berlin, 
Jan. 9, this year, resembled thosenamed in aremarkable manner. There 
was in process -of cleansing a lady’s shawl knit of wool and silk, and 
embroidered with gold threads. Fire developed in this piece while in 
the hands of the who was lifting it from the benzine bath. 
Fire Inspector “i6 
would seem to be not improbable that this article of clotning while iso- 
lated by the silk, when the woolen and gold threads were rubbed to- 
gether, developed electric sparks 

‘* from what has been here shown,” continues Assecuranz, ‘‘it seems 
plain that the fire described by Herr C. G. was not from self-develop- 
ment of benzine fire, but was caused by an electric spark igniting the ben- 
zine vapor. The proposal, therefore, to avoid such fires by charging the 
atmosphere of the scouring room heavily with steam, is well worthy of 
attention.” 

The above seems to confirm an incident of benzine ignition thought to 
be by frictional electricity, as recorded in this Review, Vol. 41, p. 162 ; 
also a case of benzine ignition while scouring, in a Phi'adelphia scour- 
ing works, as discussed in the Review, Vol. 42, p. 184. Iu connection 
with this it is pertinent to repeat that neither petroleum nor any of its 
products is spontaneously ignitible, therefore there could have been no 
‘+ self-development” [Selbstentwickelung| of benzine flame.—Am. Ex. 
and Review 


vapor 


workman 


3ruhns, of Berlin, remarked respecting this case: 


and ignited the benzine vapor.” 








Underground Temperature. 


——- - 


In connection with the remarks made by Mr. E. C. Jones, in the dis- 
cussion which followed his paper on ‘‘ Leakage and Condensation,” at 
the late meeting of the American Gas Light Association, the following 
on ‘‘ Underground Temperature” (from the proceedings of the last meet- 
ing of the British Association), will have interest. 

In the eighteenth report of the Committee on the Rate of Increase of 
Underground Temperature, the discussion is chiefly confined to the im- 
portant observations which Mr. Dunker, who conducted the operations 
at the well-known Sperenberg bore in 1876, has now, together with 
Messrs. Kobrich and Huyssen, taken at the boring at Schladebach, near 
Duerrenberg, which descends to a depth of over a mile (5,830 feet). A 
full report of this series of observations, undoubtedly the most valuable 
contribution of this kind ever made, has appeared in the Neue Jahr- 
buch fuer Mineralogie, 1889. The borehole passes through red sand- 
stone, magnesian limestone (Zechstein), lower Permian (Rothliegendes), 
and coal measures to the upper Devonian beds. It was tubed to the 
depth of 1,240 meters, the diameters of the tubing being, for the first 584 





England, in the matter of granting shorter hours of labor to the gas 


meters, 120 millimeters ; for the next 104 meters, 92 millimeters ; then 
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for 393 meters, 72 millimeters ; and for the next 159 meters, 50 millime- 
ters. From this point to the bottom the diameter gradually diminishes 
to about 1 in. The diamond borer was the instrument employed in sink- 
ing this well, which cost about £10,000. The boring rods weighed 20 
tons, and required ten hours for hauling up. At Sperenberg india- 
rubber bags had been used to prevent convection currents, which would 
affect the temperature indications. Such bags were unsuitable here for 
for such a narrow bore, and hence plugging of moist clay was employed 
constructed as follows : 


On a cylindrical iron rod, or of tough wood, are two wooden dises of 
a size just able to move in the bore; the lower disc is fixed, the upper 
movable, the part of the rod between the two being of the length of the 
water column which it is desired to isolate. The maximum thermome- 
ter has its bulb fastened half way down, either beside or within the rod. 
The movable disc is removed to a measured distance and the space be- 
tween the discs filled with clay made plastic by kneading with water. 
When the pole presses upon the bottom of the bore part of the weight of 
the boring rods is supported on the upper disc, thus squeezing the clay 
against the sides of the bore and forming a water-tight plug. When it is 
desired to isolate a column of water at a considerable distance from the 
bottom, the apparatus employed consists of two portions ; the above de- 
scription applies to the upper portion, the lower portion is similar but 
inverted, and the two masses of clay cut off the water column between 
them. Experiments made with a model showed that the isolation was 
very good and remained so after an immersion of more than 10 hours. 
Overflow thermometers were used, generally without scales, the whole, 
Tor protectien, being enclosed in a hermetically sealed case of stout glass 
with an external diameter of 15 millimete After being drawn up the 
thermometer, together with a normal therftNinetde, was put into a ves- 
sel of water at a temperature a little below that which was expected ; 
warm water was then gradually added and the liquid kept stirred until 
the mercury in the overflow thermometer reached the open end. Fur- 
ther control observations were taken with thick mud introduced and 
kept between two wooden piugs. The observations extend by regular 
stages of 30 meters (100 ft.) down to a depth of 5,630 ft. On plotting the 
temperatures as functions of depth the curve approximates very closely 
toa straight line. The evidence does not/decide the question whether 
the curve on the whole bends upwards or d6wnwards—that is, whether 
the rate‘of increase in temperature is accelerated or retarded with in- 
creasing depths. The whole difference amounts to 82° F. in 5,512 feet, 
which is at the rate of 1° F. in 67.1 feet; by applying the method of 
least squares, Mr. Dunker arrives at a rate’of increase of 1° F. for 65 ft. 
The Committee have been anxious to interest Mr. G. Westinghouse, Jr., 
for such work for which the oil and gas wells in the oil district near 
Pittsburgh would seem to offer a good opportunity. Mr. Westinghouse 
has readily assented, and has entrusted three of the Committee’s maxi- 
mum thermometers to Mr. Cummins; but for some time to come no 
proper work can be done. Six observations have been taken at the Dil- 
worth well at depths between 3,600 feet and 4,295 feet, but not with 
sufficient precautions. 
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The San Diego (Cal.) Gas and Electric Light Company. 
——__ — , 


The following brief mention of the above named plants is taken from 
the September issue of the Golden Era, of San Diego 


The publishers of the Golden Era take pleasure in presenting to its 
readers a short sketch of one of the most prominent financial and man- 
ufacturing establishments of the city. The present plant of the San 
Diego Gas and Electric Light Company is the most complete of its kind 
on the Pacific Coast. There are many larger plants, but few equal it in 
solidity and permanence of construction, in its possession of all the 
modern features and appliances for producing both gas and electric light 
economically, and in its complete adaptation to the purposes for which 
it was intended. The works occupy the blogk of land bounded by 9th 
and 10th and M and N streets, the gas works being situated on the cor- 
ner of 9th and N, and the gasholder on the corner of 10thand N. The 
electric light works are located on the corner of 10th and M streets. 

The buildings in which the process of gas making is conducted havea 
frontage of 200 feet on 9th street, are of brick and iron, thoroughly and 
substantially built, and consist of a cal gasworks and a water gas | 
plant. hy ee 

The coal gas works are what is termeda 10-inch plant, all connections 
being 10 inch, except the outlet which is 12 inches, and consists of five 
benches of retorts (sixes); Weber regenerative furnaces, exhauster, | 
tower scrubber and condenser, four purifiers 10x12 each, station meter | 
of 300,000 cubic feet capacity, automati¢ street governor, and gasholder 





| ascending scale. 


150,000 cubic feet capacity. The estimated capacity of the coal gas plant 
is 250,000 cubic feet daily. 

The water gas plant is in a separate building and consists of a genera- 
tor, scrubber and condenser, known as the ‘‘Springer” process, 
with boiler and engine to operate the same. The capacity of the 
water gas plant is 150,000 feet daily, making a total capacity of the 
works 400,000 cubic feet. 

The Company has in use 12 miles of street mains, and about 600 me- 
ter connections. 

The electric light works have a frontage of 100 feet on 10th street, and 
85 feet on M street. The power consists of one 250-horse power Corliss 
engine, and one 60-horse power Buckeye high-speed engine. 

The Company has on hand seven 30-light dynamos of the Indianapo- 
lis Jenny system, one 30-light dynamo of the Western electric system, 
and one 65-light machine of the Brush system for arc lighting, and one 
100-light incandescent dynamo. The Brush system is used for inside 
lighting, while the Jenny system ‘is used mainly for outside lighting 
The Company has in use about 25 miles of poles and wire, and lights the 
city by means of ten towers, having six 2,000-candle power lamps on 
each tower. The towers are especially noticeable, being much more 
graceful in appearance than the wooden masts and square structures 
used in other cities. Owing to the excellent arrangement of the towers 
the city is well lighted, and visitors invariably speak in the highest terms 
of the system of public lighting and the excellent manner in which it is 
conducted 





Cement for Securing Iron into Stone. 
al 

A new cement, for securing iron into stone, is described in some of the 
foreign papers. The cement is made by melting resin and stirring in 
brick dust, which must be finely ground and sifted, until a sort of putty 
is formed, which, however, runs easily while hot. In using, the iron is 
set into the hole in the stone prepared to receive it, and the melted putty 
poured in, until the space is filled; then, if desired, bits of brick, 
previously warmed, may be pushed into the mass, and a little of the 
cement thereby saved. As soon as the whole is cool the iron will be 
firmly held to the stone, and the cement is quite durable and uninjured 
by the weather, while, unlike lead and sulphur, it has no injurious 
effect on the iron 








Recent Patent Issues. 
 — 
The following list of recent patents relating to the gas interests is spe 
cially reported by Franklin H. Hough, solicitor of American and for 
eign patents, 925 F street, N. W., Washington, D. C 
IssuE OF OCTOBER 1, 1889 

E. W. Hamlin, Wilmington, Ohio. 

J. D. 


Gas Enricher. 
Apparatus for Manufacture of Wood Gas. 
Brooklyn, N. Y 
Safety Gas Pressure Regulator. C. M. Ryder, Findlay, Ohio 
Safety Gas Cock. J. P. Becker, San Francisco, Cal. 
Process of Gas Manufacture. T. G. Springer and M. A. Morse 
Chicago, Ills. 
IssUE OF OCTOBER 8, 1889. 
Apparatus for Impregnating Liquids with Gas. 
Austin, Texas. 
Gas Generator. A. O. Smith, Sheboygan, Wis. 
Gas Burner. D. K. Baker and C. H. Green, Chicago, Ills. 
IssuE cf OCTOBER 15, 1889. 
Operating Gas Engines. 8. Griffin, Bath, Somerset, England. 
Apparatus for Manufacturing Gas. J. F. Mendenhall, Spring- 
field, Ohio. 


411,809 
411,850. Averill, 
411,875. 
412,066. 
412,135 


412,664. W. Radam, 


412,678. 
412,694. 


412,883. 
412,966 





The Market for Gas Securities. 


oe 





Consolidated sold off slightly during the week, but is now fairly steady 
at 90 to 903. Holders may rest assured that the next dividend will be at 
the increased rate of six months ago—~. e., 24 percent. Equitableand Mu- 
tual are steady, and some active inquiry has been made for the former. 
Brooklyn shares are more in demand, and the bid prices are also in the 
Chicago Trusts sold off to 544. To-day 232 shares of 
stock in the Homer and Cortland (N. Y.) Gas Light Company will be 
sold at auction by Messrs. Hubbell & Hiscock, receivers of the assets of 
the Messrs. Wilkinson. The Brockton (Mass.)Gas Light Company gives 
notice that its outstanding bonds will be redeemed on presentation. In- 
terest on the same will cease on November 17. 
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Position Wanted _ 


As Superintendent of Cas Works, | 


By a man of many years’ experience. 
works having a daily output of from 10,000 to 600,000 cubic feet 
Best of references. Address 

751-2 ae 


M.,”’ care this Journal 


. | Way with Gas 





- Situation Wanted 


tories in the United States. Address 


751k * ALPHA,” care this Journal 








As Meter Prover in Gas Works. 


Five years referance from one of the largest meter maanufac- 





POSITION WANTED 
As Superintendent of Gas Works, 


By a young mau who {fs thoroughly familiar with Oil, Coal, and 
Water Gas, and has fair knowledge of Electricity. Graduate 
chemist of Schoo] of Mines, N. ¥Y. Address 

746 tf “ CHEMIST,” care this Journal. 


Situation Wanted as Manager or Supt. 


4 young man who is a hustler in the gas business desires a sit- 
uation as Superintendent or Manager of a Gas Works. Has had 
experience in the manufacture and distribution of Coa) and 
Water Gas, and the treatment of Natural Gas by the McKay- 
Critchlow process. Good references furnished and satisfaction 
guaranteed. Address “‘ D..”” care this Office. 


Position Wanted 
AS SUPERINTENDENT OF GAS WORKS 


By a man of large experience in the manufacture and distribu- 

tion of both Coal and Water Gas. Construction of new works or 

improvement of old plants a specialty. References Al. Address 
750-tf “J. E. W.,” care this Journal. 


























ENGAGEMENT DESIRED. 


A Superintendent, with several years experience in the manu- 





facture and distribution of both coal and water gas, is open for 


an engagement. Construction or improvements a specialty. 


References Al 
743-tf 


Address 


°C. 3." 


care this Journal. 


WANTED, — 
A Second-Hand 8-ft. Station Meter. 


idress 





with particulars as to make . how longin use, condi~ 


of connections, and price, 


“G. L. B.,” care Prune Journal. 





| 
| W AN ‘TED 


To correspond with parties having 





A SECOND-HAND CAS ENCINE, 
of 15, 20, or 30 horse power, for sale. 


PORTSMOUTH GAS AND ELECTRIC CO., 
Portsmouth, Ohio. 


PROPOSALS FOR LIGHTING BY GAS. 


PROPOSALS ARE SOLICITED for lighting the 
streets and public places of the Village of Far Rocka- : 
Parties desiring to contract will please for- 

ward bids to the undersigned by Nov. 6, 1889. Such bids must 
state the time within which works will be constructed, the kind 
| of gas proposed to be furnished, 


750-2t 











the illuminating power, and 
| the price per lamp per annum, and also the price per thousand 
cubic feet to the public. Contractor to furnish lamps (not 
and to light, extinguish, clean, repair, and renew them. 
E. J. HEALEY, President Village of Far Rockaway. 

Far Rockaway, N. Y 


| posts , 
| Address 


Dated October 19, 1889. 








6 PER GENT. 


"| First Mortgage Bonds 


ON CAS WORKS 


ISITUATED IN GROWING 


Has been in charge of | } 


WESTERN TOWNS. 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY 


For sale by the undersigned, who will furnish all necessary in- 
formation regarding them 


JOS. R. THOMAS, 42 Pine St., N. Y. City. 
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BALL AT OFFENGINE Simpkin & Hillyer Bartlet Street Lamp Mfg. Co, 


NGIN E ¢ RICHMOND, VA. MANUFACTURERS OF 
THE BALLE ERIE A MANUFACTURERS OF Globe Lamps, 


EDGEWATER LIME WORKS bas Works ApparatOs em osm. 2 


Buildings, Railroad 








MADE ONLy 








yoo pasggcauataaan Delite tacit BENCH CASTINGS, CONDENSERS, ae 
S H E L a L : M E Scrubbers, Puriflers, Dry Center Seals, LAMP POSTS 
f FOUR-WAY VALVES, GAS VALVES, A Specialty. 


Lime by the Cargo for Gas Purification. SULPHATE OF AMMONIA APPARATUS, Office ana Salesroom, 
TANKS, ENGINES, BOILERS 

















EDGEWATER, BERGEN CO., N. J. PUMPS, ETC, ETC. 40 & 42 COLLEGE PLACE, - - WN. Y. CITY. 
Write for Testimonials an Prices. Psi ve “94 ot old ors a preneoe ecmanga had = ae = Gas Companies and others intending to erect Lamps 
: Newport News, Va and Posts will do well to communicate with us. 
GEROULD’S ————— — 
, PHILADELPHIA. NEW YORK. CHICAGO. 
STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 


System Gas esac 


Approved and adopted by many of the prom- 


GODFREY REBMANN, Vice-Pres. CARLTON M. WILLIAMS, Treas. 


\ STANDARD GAS LAMP CO., 


Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PHEILA DELI HIA, PA. 


iment Gas Engineers of the Country, 


~ le *r ist furnishe a lie. oO — - 
Semgne Sass ane Frice-Liat turnuhed ae It is to the interest of Gas Companies and Cities to double the efficienc cy of the © 
/ light ons streets Ak using Bre ott’s Patent “CHAMPION” LAMPS. a7 ave 50 
q P. GEROULD, - d ul pe er ¢ h. Z, ove =r Others in cost of repairs, are ornamental, and indestructibie except 
onc 
en ota ~7 Our Pater it System of Instantaneously Lighting Gas (without electricity), for 

Railroad Depots is unequaled. 

Dyott's h Candle Power Burner is a very onpesins lamp where a concen- 
trated and trifftane light is wanted in Hotels, Stores, 


spots, etc 
Special Drawings furnished and Estimates c cheerfully given, either from Arch- 
itects’, Engineers’, or our Draughtmen's Plans. 
We manufacture ev ery description of Plain and Ornamental 


Lamps, Posts, 
No. 29 Champion. Brackets, Clusters, etc. Correspondenée solicited. Seem Saas Live 











Ludwigshafen am Rhein and ax i 


Lu=x Mass G A 3 HO LDER PA I N T. 


Use Only 


GAS GOVERNORS, THE COVERNMENT WATERPROOF PAINT. 


Gas Balance Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 


WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDING, PHILA., PA. 


At a Meeting of the Gas Trustees of the 
City of Findlay, held August 28th, it 
was “Resolved, That we recommend 
the general adoption of the Welsbach 
Light, owing to its excellence and 
economy in the use of gas.” 


re ttre Sa 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. PP. WHITTIER, - - 499 Wythe Av., Brooklyn, N. Y. 
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F. J. DAVIS & JR. FARNUM, 


TRUSTEES AND AGENTS FOR THE 


SINUOUS FRICTION CONDENSER. 








We desire to draw the attention of the gas community to the merits of 
the Srxvous Friction ConpensER. Oompanies intending to introduce 
new condensers into their works will do well to confer with us and ex- 
amine plans and estimates before contracting for any other pattern 
The Friction ConpENsER is now in use at the gas works located in the 
following places : 

Portland, Me Brookline, Mass 


Pawtucket, R. I. Frederickton, N B. 


Jamaica Plain, Mass. St. John, N. B. 
Attleboro, Mass. 


Newport, R.I Chelsea, Mass 


Gloucester, Mass Woburn, Maas Paterson, N. J. 
Dover, N. H. 


Waltham, Mass, 


Newton & Water Peoria, Ill Calais, Me. 


Clinton, Mase Fall River, Mass. 
Nassau Works, Brooklyn, N. Y. 


DAVIS & FARNUM MFG. CO. 


MANUFACTURERS OF 


Gas and Water Pipes, 


CAS AND WATER MACHINERY 


OF THE MOST APPROVED PATTERN. 


town, Mass 


Also, Gasholders and Iron Roofing. 
Orders from Gas and Water Companies promptly attended w 


WALTHAM, MASS. 


Office. Room 55 Mason Building. 70 Kilby Street. Bostor 











8. S. TOWNSEND. Gen, Agt., 22 Cortlandt St., N. Y. 





> H. & F. MM. ROOTS? Patentees and ‘Meachetarere, , CONNERSVILLE, “IND. 











COOKE & CO., Selling Agts., 22 Cortlanat St., N. Y. 
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WALKER TAR AND GARBONIC ACID EXTRACTOR. 


A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely 
efficient in the removal of the tar which passes the hydraulic main and condenser. Many attempts have been made 
to accomplish this, but, I believe, without success, until the introduction, five years ago, in England, of the C. & W. 
Walker Patent Tar and Carbonic Acid Extractor. During these years this apparatus has been adopted by many of 
the most prominent Engineers, not only in England, but also on the Continent of Europe and in other parts of the 
world. It is only necessary to give here a partial list in order to convince any intelligent American Gas Engineer 
that this machine must have succeeded fully in accomplishing the desired results. 








The following Engineers have personally given permission to refer to them: 


G. ©. Trewby, Esq., Engineer-in-Chief of the Gas Light and Coke Co.,,London. The manufacturing plant at Beckton is built in complete sec- 
tions of 3,000,000 cubic feet capacity each. A Walker Tar Extractor has been fiited to each one of these sections, This was done after a long and 
thorough trial on one of its rections. The Tar Extractor has been supplied to other works of the Gas Light and Coke Oo., including those of which Johr 
Methven, Engineer of the Gas Light and Coke Co. at the Nine Elms Station, is in charge. Also to G. E. Stevenson, Peterborough Gas Works; 
B. Green, Mitcham and Wimbledon Gas Works; W. H. Smith, Bedford Gas Works; F. Linging, Norwich Gas Works; J. T. Browning, Colchester Gas 
Works; 8. B. Darwin, Portsmouth Gas Works; J. McCrae, Dundee Gas Works; W. J. Wells, Stamford Gas Works; J. M. Darwin, Longton Gas 
Works; J. Paterson, Warrington Gas Works; and J. Coulter, of the Dundalk Gas Works. ill of the foregoing gas works are located in Great Britain. 


Mr. Charles A. Gerdenier, Superintendent of the Bridgeport (Conn.) Gas Light Company, writes as follows, 


under date of Dec. 3, 1887: 


“The O. & W. Walker Tar and Carbonic Acid Extractor has been in operation at these works for the past six weeks, and is an unqualified 
success, It removes every particle of Tar from the gas in once passing through the apparatus, and a large percentage of the Carbonic Acid. I also feel 
quite sure that it prevents the formation and deposit of Naphthaline, because since J] started the Washer I have had no stoppages from this cause. 
These works have been seriously troubled with Tar for many years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker apparatus occupies comparatively small space, is less expensive than 
other systems, and requires but little attention. I carry 2}-inch seal, and have an automatic tar delivery valve. This Tar Extractor is indispensable to 
gas makers.” 


I have taken the Agency for the United States for this apparatus, and am now prepared to make contracts to 
erect it on the premises of any Gas Company. It would be manufactured in the following sizes: 


No. 1, 50,000 to 100,000 cu. ft. per 24 hrs., 3 ft. square, 5 ft. deep. 
No. 2, ‘ “ 125,000 ’ ? . 7 " 3 
No. ’ “ 250,000 
No. : “ 600,000 
P “ — '750,000 

1,000,000 

No. 1,250,000 
No. 8, 1,500,000 
No. 9, “ 2,000,000 
No. 10, . 3,000,000 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. 
{t is simple in construction, and can be supplied at a very reasonable price—less than any other ever before intro- 
duced. Satisfactory results will be guaranteed in every instance. 


GEO. SHEPARD PAGE, 


SOLE AGENT FOR THE\UNITED STATES, 


No. 69 Wall Street, New York 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 




















OFFICERS : 
WILLIAM W. GIBBS, President. | EDWARD ©. LEE, Sec’y and Treas. 
GEORGE PHILLER, Vice-President. | ALEX. C. HUMPHREYS, Gen’l Supt. 
SAM’L T.. BODINE, Gen’l Manager. | WALTON CLARK, Ass’t Gen’'l Supt. 
RANDAL MORGAN, Gen’l Counsel. | H. H. EDGERTON, Chem. and Eng’r, 
DIRHBCTORS: 
GEORGE PHILLER, HENRY ©. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAML T. BODINE, 





BUILDERS, LESSEES AND PURCHASERS OF 


*GAS WORKS.« 





Orders solicited from Large Cities, Small Towns, Mills, Instilu- 


lions, Jrom all who want more. Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRIN GER SYSTEM 
Fuel and Nluminating Water Gas Works. 


People’s Gas Lt. & Coke Co..Chicago, Ill. 
Illinois Light, Heat & Power 

A ee ee Chicago, [ll 
Elgin National Watch Co... Elgin, Il. 
©. R. I. & P. R. R. Shops. .Chicago, M1. 
Decatur Gas Lt & Coke Oo.. Decatur, Ill. 
Niles Gas Light Co........ Niles, Mich. 
Newton Illuminating Co....Newton, Kansas. 
Wellington Light & Heat Co.. Wellington, Kansas. 


Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. 


Elkhart Gas L.t & Coke Co... Elkhart, [nd. 
Madison City Gas Light Co. Madison, Wis. 
South Bend Gas Light Ce. .Seuth Bend, Ind. 
Sheboygan National Gas Co.Sheboyy:n, Wis. 


Salina Gas Light Cvo....... Salina, Kansas. 

The Rathbun Co...... . Deseronto, Prov. Ont. 
Jefferson City Gas Lt. Co .. Jefferson City, Mo. 
Mankato Gas Light Co..... Mankato, Minn, 
Lima Gas Light Co.. ..... Lima, Oxio. 


REFERENCES. 


Minneapolis Gas Light and 


 , eee Minneapolis, Minn. 
| Bellevue Water and Fuel § Bellevue, Campbell 
Gas Light Co.......... County, Ky. 
Bucyrus Gas Lt. & Fuel Co. Bucyrus, Obio. 
Morris Gas Co............. Morris, Ill. 
Los Angeles Gas Co........ Los Angeles, Cal. 
San Diego Gas Fuel & Elec- 
ee San Diego, Cal. 
Sioux Falls Gas Co......... Sioux Falls, Dak. 


Dakota Gas and Fuel Co.. 
St. Johns Mutual Gas Co...St. Johns, Mich. 
Stillwater Gas Light Co... .Stillwater, Minn. 
St. Pan] Gas Light Co..... St. Paul, Minn. 
Emporia Electric and Gas 

Light Co...... ......-Emporia, Kas, 
Van Wert Gas Light Uo,. .. Van Wert, Ohio. 
Lansing Gas Light Co...... Lansing, Mich. 
San Francisco Gas Lt. Co. 


.Grand Forks, Dak. 


San Francisco, Cal. 


Shelbyville Gas Light Co. 
Great Falls Gas Light Co.. 
Belleville Gas Co,.......... 
Rochester Lt. and Fuel Co. . 
Northwestern Gas Light and 
Coke Co.... 
Lincoln Gas Light Co..... 
Davenport Gas Light Co .. 
Municipal Gas Co........ 
Alliance Gas Light Co..... 
New Gas Light Co......... 
*Chicago Gas Light & Coke 
¢ tude emaeemeee 


*Joliet Gas Co............ 


.Shelbyville, Ind. 


treat Falls, N. H. 
Belleville, Ontario 
Rochester, Minn. 


Evanston, Il. 


.Lincoln, Neb. 

. Davenport, Iowa. 
. Albany, 
.Alliance, Ohio. 


ms 2. 
Janesville, Wis. 


Chicago, Tl. 


Joliet, Ills. 


*Superior Light & Fuel Co.Superior, Wis. 


*Kewanee Gas Light Co. 
*Standard Gas Light Co... 


* Building. 


. Kewanee, II). 


New York City. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 








 GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it en to consult 


W..C. WHYTE, 


W. C. Whyte, who for over 30 years has made a specialty of 


D J 














Address 


Tank Excavation and Mason Work. 


Fifty Tanks now in operation show the sort of work done. 


- No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY & Co., 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered.as a 

“TRON ” ee , sip ad Rape 
IRO SPONGE. substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-fiwe million cubic fest. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 
Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 
of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miaing air with oil gas. No work» 
too small to use them profitably. : 








Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New. York City. 


WILBRAHAM JARVIS ENGINEERING CO, 


GAS EXHAUSTER & ENGINE COMBINED, ° re: Beco, mos 


COMPLETE STEAM OUTFITS FOR ELECTRIC 


ah | WILBRAHAM BROS., LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
PHILADELPHIA, PA. To burn COKE SCREENINGS for Fuel. 


ARMINGTON & SIMS CO. ENGINES, 
Belting direct to Dynamos, without using Shafting. 
SEND FOR CIRCULARS. 


REFERENCES.— estown Gas & Electric Light Co.. Charles 
town, Mass.; Schen y Gas & Electric Light Co., Schenectady 
N. ¥4 Brookline Gas Co.. Brvokline. Mass. 




















Practical Electric Lighting! 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00, 





Electric Light Primer. 


By CHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most importan 
facts connected with thg running of the Dynamo and Eléctr « 
Lights, with Precautions for Safety, etc. 





Price, 50 cents. 


A. M. CALLENDER & C0., 42 Pine St., N.Y. 








SELLING DEPARTMENT IN THE 
UNITED STATES. 


New York, {7 Cortlandt St. \ 

Boston, Hathaway Building, th nghoum, 
Pittsburgh, Westinghouse Build’g, = 

Chicago, 156, 158 Lake St. 

Philadelphia, 608 Chestnut St. M. R. Muckle, Jr. & Co. 
St. Louis, 302, 304 Washington Av. Tairbanks 


Condensing or 
COMPOUND Noo-condensing. 
16 SIZES, 5 to 500 H. P. 

Not yet equaled b7 any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 
13 Sizes in Stock. 


STANDARD 5 #0 250 #. P. 


3000 in use in all parts of the Civilized World. 
6 Sizes in Stock, 





Kansas City, 312 Union Avenue, ile. 
Denver, 1330 Seventeenth St. 


Omaha, 1619 Capitol Avenne> F.C. Ayer. 

Pine Bluffs, Ark. Geo. H. Dilley & Sons, 
Salt Lake City, 2595. Main St. ) Utah & Montana 
Butte, Mont. 1, Granite St. Machinery Co, 
San Francisco, 21, 23 Fremont Street, Parke & Lacy Co, 
Portland, Or. 33, 35 N. Front St. Parke & Lacy Meh. Co, 
Charlotte, N. C.36 College St. ) : 
Atlanta, Ga. 455, Prior st, ¢ 4? 4. TompkineCo 


Dallas, Tex. Keating Imp. & Machine Ca, 
Chattanooge, Tenn., 6. B. James & Co, 





JUNIOR 5t050 H. P. 


An Automatic Engine cheaper than a Slide Valve. 
Wet Buict. ECONOMICAL. RELIABLE. 


Over 300 Sold the Pirst Year. 





All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS, 
REPAIRS CARRIED IN STOCE. 
SEND FOR ILLUSTRATED CATALOGUES. 


ENGINES 
(heWestinghouseMachineCo 
PITTSBURGH, PA.U.S.A. 


WESTINGHOUSE 
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MANUFACTURERS OF 


Valves and Gates fur Gas Ammonia, Water, Ble, 


Aliso, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


| Indian Orchard, Mass. 72 oe 112 Milk Sts, Boston, Nass. 





GEO. SHEPARD PAGE, cialis Tes Giacioe 


No. 69 Wall Street, N.Y. City - 938 to 954 River Street and 67 to 83 Vail Av., 


TROY, N. ¥. 
REPRESENTING 


THE BOW HER GAS LAMP. 
C. & W. Walker's Carbonic Acid & Tar Extracting Washer 
B. DONKIN & CO.’S PAT. IMP. GAS VALVE. 
Young & Beilby’s Patents. Henry Aitkin’s Patents. 
R. P. SPICE, estore tdbattond HENRY SIMON, ante Ena. 


MILLS’ REVERSIBLE LIME TRAY, 


: = \VOODWORK =. _ John McLean 


Man’ facturer 


for Gas, Water, Steam, and Oil 


Send for Circulars. 





Hydraulic Main Dip Regulators, also 
Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants 


Send for Circulars. 
{8 in., outside and inside Screws. Indica- 


tor, etc., 


Vaives.—Double and Single Gate, 4 in. to 





























Of Every Description 


<a NEEDED BY GAS WORKS. \4 








GAS 
VALVES. 


298 Momroe Street, N, ¥. 

















SEND FOR CIRCULAR AND PRICE LIST TO 


= CEORCE A. MILLS, senieliiaciiieiialic tales 


“Jo. 20 East Barre St., Baltimore, Md. | CHURCH'S TRAYS A SPECIALTY. 
a Reversiece-StRonGest-Most Duragce-Most Easity Repaineo. 


VAN Pel u “aEIN 


GAS ENCINE The Management of Small 
[Se anaudin Gas Works. 


No Extra WATER RENT 
i or INSURANCE. . 
.. INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. — 


i Send for description and prices Price, $1. . | ELEVENTH. AVENUE. NEW YORK 
Van Duzen Gas Engine CC. Orders to be sent A. I. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 


b 49 E. 2nd St.. CINCINNATI. © 42 PINE REVERSIBLE BOLTED TRAYS IN THE MARKET, 
; STREET, NEw Yorx. 
J. A. MacKinnon Machine Co., Agts., 22 Warren St., N.Y 


























THE CLERK GAS ENGINE Co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 


The utility and convenience of the Gas Engine being no longer an oyen question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the lust money (both in first cost and expense of running) of :ny engine made. In support of 
this claim we refer to the test of the Gras Engines made under the direction of the American Institute of New York, 
in December, 1855, and heretofore published in these columns. These engines are espovially adapted for continuous 
runuing under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizus of 6 10 15, 20, and 26 Horse Power. All Engines Guaranteed for One Year. 
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GAS STOVES. GAS METE RS. GAS STOVES. — 


THE AMERICAN METER co., 


MANUFACTURERS OF 


GAS METERS, 


station Mreters, 
METER PROVERS, PHOTOMETERS, 


ma) PRESSURE GAUGES OF ALL KINDS, 























Standard 2 Dia aphragm Dry Meter. 


Apmeriten for Testing the Quantity and Quality of Gases. 








GAS STOVES FOR ‘HEATING AND COOKING. 


Sole Agents in the United States for 


Verity’s Patent Gas Fires. 





BACK OF GRATE 





SERN 


Circulars and Price Lists on Application 








MANUFACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St,, Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGHNOIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street. San Francisco, Ca). ~ 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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' RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO., 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 


Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick anal 
Fire Sand in Barrels, 


C. E.GREGORY. 


J. 8. GAUTIER. Cc. E. GAUTIER. 


BROOKLYN. 








Clay Ratrt & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Banutactess, of Clay Beto: 


leuse and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | | 
| AND EVERYTHING IN THE FIRE CLAY LINE. | 


Office, SS Van D) ke St., Brooklyn, N. Y. 





|B. KREISCHER 


Fire Brick, | 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 





RETORTS AND FIRE BRICK. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 16th Street and Avenue 0., N. Y. 








ESTABLISHED IN 1845. 


& SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, | 


TILES, FIRE BRICK. 








' Works, 
LOCRPORT STATION, PA. 


---ESTABLISHED 1864.—— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiGLGLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New ine rs States. 








2&4 Stone St., 


Clay Gas Retorts 


EWiit. LENZ, 





New York City. 


Eameled!, Fire Brick, Blocks, and ‘Tiles 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence i oan Solicited. 








GEO. C. HICKS, 
Prest. 


CHICAGO 


Sec. & Treas. 


Retort and Fire Brick Co., 


MANUFACTURERS OF 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. | 


45 h St., Clark to La Salle, Chicago. 








GEROULD'S IMPROVED RETORT CEMENT, | or immense cstaisiment is now employed almost csr in 


A Cement for patching retorts, putting on mouthpieces, and | 


making up all bench-work joints. This Cement is mixed ready G AS COMP ANIES. 


or use. Economic and thorough in its work. Fully warranted | 


o stick. For recommendations and price list address 

Cc. LL. GHROULD & CO. 
6 & 7 Skiliman St., Brooklyn, N. Y. 

Western Agent, H. T. GEROULD, Mendota, Dl. 


CHAS. A.REED, | 


Parker-Russell 


| City Office: American Central Building, 


PROPRIETORS OF THE 





Broadway & Locust, St. Louis, Mo, | 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


Mining and Mfg. Go., RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 





-OAKHILL GAS RETORT & FIRE BRICK W'KS | ‘Clay Retorts, Blocks & Tiles, 


@ manufacture of materials for 


| We have studied and perfected three important points. Our re- 
| torts are made to stand changes of temperature, the strongest 
| heats of the furnace, and the abrasion of feeding and emptying. 


?| We furnish and build Half-Depth or Full 


| REGENERATOR FURNACES 


of different kinds and most approved styles. 
Oorrespondence solicited. 





FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim. 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x23 and 160x10x2 


WALDO BROS,, 88 WATER ST., BOSTON, MASS. 
Sele Agents the New England States, 
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HENRY MAURER & $08) GRIND. BREDEL, 


RETORT WORKS Frection aud Bguigmeut of Gas Works, 


Clay Gas Ketorts, SOLE PROPRIETOR OF THE 
BENCH SETTINGS, FEBLOENNE PATENTS 


Fire Brick, Tiles, Ete. ; 
FOR NORTH AMERIOA. 


Sentral GacFc nace REGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 

















SEHLE-SHALING MOUTH PIBCES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 


TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GASHOoOLDERS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr, Theo. Forstall, Chicago, Ills 
For further infomation, address 


bd _ . 
Materials furnished and Benches erected by HR, BID) oo BRHEDEL, 


J. H. GAUTIER & CO., - Jersey City, N. J. No. 208 East Seventeenth Street, N. Y. City. 


Address as above, or D. D. FLEMMING, Jersey City, N J. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY A CAM LEVER. . ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & Sarae MF6. CO,, 


No. 245 Broadway, — = = New York City. 





| 
| 
| 





























WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 
o NET ‘We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 
le lof Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 


Brenner Self-Sealing Retort Door. eutire satisfaction.” 


1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


rice, - - = += "= = »e€8.0O0O. 
Orders may be sent to 


A. MsCALLENDER & CO., No. 42 Pine Street, N. Y. City. 
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GAS AND WATER PIPEs. GAS AND WATER PIPES. 


ENGINEERS. 













SAM’LR. SHIPLEY, Pres, pS P. i ga Sec 
HENRY B. CHEW, Tre 


008s aa WOR, i 








ss -3 eens 


a i 


on Vanya 





Cast [ro sos Ene Fire Hytraats, Gasholders. dc. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 

















— FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


# CAST IRON WATER AND GAS PIPE, 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER, ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto. 









































yer we é COMPANY, 








POO OS ATES 











Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS |= 


OF ALI SIZES. 









































Eine’s Treatise ¢ on 1 Coal Cas. 





A stan ard text-book for the Engineers and Managers of Gas Works, aud for all who are concerned 
or take an interest in the manufacture and distribution of Coai Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 

















In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets." 


AM. CALLLENDER & CO., 42 Pine St., N. Y. 

















P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wk 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 





Specials—-Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 















MANUFACTURERS OF 


, |CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


es 





WWM. MOONE Yy 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Pians and Specifications Furnished. 
WM. GARDNER, 
Cas Engineer, 











Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
laterest to open correspondence with the above. Plans made 
and estimates furnished. 
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BARTLETT, HAYWARD &CO. 


Baltimore, RAC. 








friple Double, & Single-Lif PURIFIERS. 
GASHOLDERS, CONDENSERS, 
[ron Holder Tanks, Scrubbers, 
—— * BENCH CASTINGS. 
Cirders. | oi STORAGE TANKS. 
BrAms. ies ee 


The Wilideeen | Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


HAZEL TON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Tron Works, «sts2pis"=° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water bed se gual works 











Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 


Iron Floors, Tanks, all Sizes. 


Single, Double, and ‘Triple-Lift Cas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 





Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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GAS WORKS APPARA TUS AND ‘CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, | 


MILLVILLE, N. J. 
vwe(taee”’ RR, D, WOOD & GO., ("sama 
CAMDEN, is 


GAST-IRON PIPE 1% to 72 inches in Diameter. 






























Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 












LAMP POSTS, 





CONDENSERS, FLANGED PIPE, 
BENCH WORK, FIRE HYDRANTS, 
METER CASES. 


= Estimates and Specifications for 
4 NEW WORKS or EXTENSIONS a@ 
or ALTERATIONS of OLD ONES. 3 



































Cronos | rages ggg Office and Works, 
“‘waneator PRATT & RYAN WATER GAS GENERATORS, | 9551037; 
tow Heth or Arranged to Use Either Crude Oil or Naphtha. So. Halsted St. 


Alteration of GINGER, erubbers, Purifiers, and all Apparatus for Coal or Water Gas. | cuieaco, wt 


Old Works. 
IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence So2107 ted. 


~ KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves; Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic Gasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


a. BD. CRASSIABR, General BMiaxnager. 





—— 
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GAS “WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL IRON WORKS. 


SUCCESSORS TO HERRING 
— BRING & FLOYD) THOS. F. ROWLAND, Prest WARREN E. HILL and CHAS. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


Oregon Iron Works, P, 0, Station G., BROOKLYN, N. ¥. 
W. 20th & 9st. Sts., bet. 10th & llth Avs., ENGINEERS AND MANUFACTURERS OF 
NEW YORK CITY. Cas Ertoliders 


E ineers and Co t t, CONDENSERS, SCRUBBERS, VALVES, 
ne onset ate pg PURIFIERS, SELF-SEALING REPORT LIDS 


C 0 N ST R U C T | 0 N OF Hydraulic Mains, 


And all other articies connected with the man- 


GAS WORKS } = : PD Roeeatibs ufacture and distribution of Gas. 
| : 
@ 


MANUFACTURERS OF H. RaNSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest T. H. BIRCH, Asst. Mangr. R. J. TARVIS, Sec. & Treas. 


All Kinds of Castings and STACEY MEG. CO., 
General Ironwork MANUFACTURERS OF 


cas apranatus, single and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS, BRIDGES, LAMP POSTS 
Regenerative Furnace Castings. ’ ’ 4 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, | 
oe COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, | And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 























Self-Sealing Retort Lids, Improved Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Foundry: Wrought Iron Works: 
Seller’s Cement. 33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction | = oe = = 
of New or Alteration of Old Works. Cincinnati, Onio. 

















Bouton Foundry Cp, DEILY & FOWLER, Iii 





Laurel Iron Works. 


Address, No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. | BUILDERS OF 


| 


Gas Works Apparatus, G ASHOLDERS, 


FOUNDERS AND MACHINISTS, 


PURIFIERS, CONDENSERS, Simgle and Telescopic. 
EXolders Built 1884 to 18ss, Inclusive: 
Bench YW ork, | ee R. I. Long Island City, N. Y Port Chester, N. Y Malden, Mass. West Chester, Pa. (2d 
riland, Oregon. ) Macon, Ga. New Rochelle, N. Y. Paducah, Ky. ——— Pa. (3d) 
phen Pa. Pa (i. York, Pa. Salem, N. J. (8d Norwich, Coon. ‘ac my, Pa. (two) 
SPECIALS, LAMP POSTS Atlanta, Ga (2d.) Chester, Pa. Omaha, Neb. (2d Seattle, W. T. Mount Vernon, N. Y. 
g N.Y.City (Central Gas Co)Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
bong Cc R wu B 8B BH Lynchburg, Va. (2d.) Statea a : Y. Little Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
FR fen 9 Saylesville R.I. Saugerties Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 
I R f pom N. vo P Clinton, al Rae. Mills)South Boston, Mass. Westerly, R. I. Calais, Me. 
Atlantic City, N. J. Chattanooga, Tenn. Rye, N. Y. (2) Willimantic, Conn New London, Conn. (2d) 
ron oots and Floors. Augusta, Ga. Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 
‘ . Waltham, Mass. (2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy our. Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. (2d) 











SMITH & SAYRE MFG. COMPANY, 


G. G. PORTER, Prest. 245 Broadway, N. se CHAS. W. ISBELL, Sec’y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying 
Bores and “Standard” Serubbers, Ishbell’s Patent Self-Realing Retort Doors, 








620 _punericnn Gas Light ponren. Oct. thai 








GAS COALS. - CANNEL COALS. _ GAS ENRICHERS. 








JAMES D. PERKINS. PERKINS Pa co., FP, SEAVERNS, 
228 & 229 Produce H=xchange, New YorkE. 


Cable Address, ‘‘PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EON. W. L. SCOTT, Prest. M. H. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journan, Feb. 16, ’85.) 


FProiIneTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 


Also, SOLE ACENTS for the 


BRECKENRIDGE : CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


750,000 Candle Feet of Gas, and 26 Bushels 
| of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon = to above address. 


JAMES & WILLIAM “WOOD, ‘The Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES. 


Ne. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ALSU MANUFACTURERS OF 


Proprietors of the BATHVILLE COLLIERIES (which produce the |“ SPeci@l Grade of Naptha for 


G 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and) . 9. Be hse geneane 
other Collieries. This Firm offer HINC COAL CAS. 








10,000 Cubic Feet of 75 Candle Cas, ) 
or 12,500 “ . — = “ + equal to 
or 15,000 _ 3 50 oe - j ; 











Correspondence solicited. 


ST AN D ARD CG ANNELS, | No. 43 Euclid Avenue, Cleveland, Ohio. 


Unequaled as Gas Enrichers. To Gas Companies. 


Also, WEST FAIRMONT GAS COAL, of W. Va. °isi.U20 SUNNEN 2 wan ar aun 


, : ° . . : . as Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
Aualyses, prices, and all furtber information furnished on application to saa Suaitener dpedaniee 


Agency for U.S., Room 93, Nos. 2 & 4 Stone St, N.Y. City. | 


248 N Sth Street, Philas, Pa 
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COKE CRUSHERS. GAS COALS. anil GAS COALS. 


‘EB 


STEAM, SiiiTHiNg aid cas cous, PEINN GAS COAL CO. 


Foundry and Crushed Coke. 
Home Office, 33 8. Gay Strect, Baltimore, Ma. 
{SHAS MACKALL, Gen. Mangr. Coal, Carefully Screened & Prepared for Gas Purposes. 


Shipping Wharves, Locust Point, Baltimore. 

















OFFER THEIR 


The Das ard Gas ( | ( Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
D 0a 0. Pennsylvania Railroad, and on the Youghiogheny River. 


MINERS AND SHIPPERS OF 











DESPARD GAS COAI , Principal Office: 
AND MANUFACTURERS OF 309 Sou TH THIRD STREET, PHILA., PA, 
CO rks 5S. 


FPoints of Shipment: 
MINES, Clarksburg, Harrison Co., W. Va. 


WHARVES, Locust Point, Baltimore, Md, F&2=Sylvania Railroad Piers; Greenwich Wharves, Delaware 








OFFICE, 225 E. German 8t., “ a River; Pier No. 1 (Lower Side), South Amboy, N. J. 
ROUSSEL & HICKS,) 4.x} BANGS & HORTON, 
tt NO Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and Ni w River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City. 








| FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHaAs. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


Keller's Adjustable Coke Crusher. ouieieies ae maaan 


SIMPLE, STRONG, AND DURABLE. PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
0. M. Keller, sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind. WATKINS (SENECA LAKE), N. Y. 


Correspondence Solicited. 








Since the commencement of operations by > thie Company its well-known 


King's Treatise on Coal Cas. Coal has been largely used by the Gas Companies of New England and the 


| Middle States, and its character is established as having no superior in gas. 











The most complete work on Coal Gas ever published. | gi ving qualities, and in freed: ym frc ym sulphur and other impurities. 
Three Vols. Bound, $30. | Principal Office, 224 South 3d St... Phila., Pa. 
No. 3 Pine Street, - - - New Yor E City. 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 
And the Martin Water Gas Process. 


Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully imvited. 
Plans and Estimates Furnished, 
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GAS METERS. 


GAS METERS. 


GAS METERS. 





INTERNATIONAL--1876--EXHIBITION. 


The U. s. Cesena Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN @ Co@., 
Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill. 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURE OF GAS, to those for the use of 
she ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which. 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. BR. HAWLEY, 
President 








NATHANIEL, TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DERRY GAS METERS. 


Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the Gas Meters. 


gl el experience and the 

for manufacturing, 
ar enabled to furnish reliable work 
and answer orders promptly. 


Pressure and Vacuum 


Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


Patent Cluster Lanterns for Street Illumination 





250 & 262 
Pearl Street, 


JOHN HILLEN’S BROOKLYN GAS METER WORKS. 


MANUFACTURER OF 


BROOKLYN, 
N. v. 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. All from this shop. Waite are replaced without extra 


charge. 


A guarantee is given with all work sent from this shop 


rite for Price List. 








CHARLES E. DICKEY. 


JAMES B. SMALLWOOD. 


CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


BALTIMORE, North & Saratoga Sts. 


NEW YORK, 766 Broadway. 


CINCINNATI, 206 Race Street. 


Established 1866. 


BOSTON, 4 Central Street. 


CHICACO, 197 Michigan Street. 


ST. LOUIS, 1115 Olive Street. 


SAN FRANCISCO, 330 Pine Street. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


“success ”’ 


and 


sss Perfect 9 


Gas Stoves. 








SCIENTIFIC BOOKS. 


KING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols ; $10 per vol. 

GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3.00. 

GAS CONSUMER'S GUIDE. $1. 

A GUIDE TO GAS LIGHTING. 40 cents. 

GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY. $1.60. 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C_E.; 
18mo., Sewed. 20 cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION, 
with Relation to ares, Heating, and Cooking 
by Gen by E. E. PERKINS. #1.2 

PRACTICAL TREATISE ON HEAT, by THOMAS Box. 
ond edition. $5. 


A. M. 


Sec- 





COAL; ITS HISTORY AND USE, by Pror. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 
THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 

tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 
GAS WORKS, AND MANUFACTURING COAL GAS, HUGHES. 
2 A 


THE MANAGE MENT OF SMALL GAS WORKS, by C. 
HUMPHREYS. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE. 
40 cents. 

HOW TO MANAGE GAS, by F. WILKINS. Paper. 20 cents. 

THE DOMFSTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W SueG. $1.40. 

DISTILLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50 

ILLUMINATING AND HEATING GAS, by W. Burns. $1.50. | 


J. R. 


All books forw arde d by e. express, upon receipt of | price ; if sent by mail, postage must be added to price given. 


We take pains in forwarding any other Works desired. Remittances by check, draft, or P.O. money order. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES = GAS COALS AND CANNELS, by D. A. GRAHAM. 
8vo., 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents 

THE AMERICAN GAS ENGINEER AND "su PERINTEND- 

ENT’S HANDBOOK, b ) WM. MOONEY. $3. 

DIGEST OF GAS LAW 

GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON 


20 ce’ 
PIPES. AND PIPE JOINTS, by M. M. PATERSON. 


Paper. 
TESTING 
80 cents. 
DESIGNING 
MS. Paper. 


ADA pe Three parts, 
NOTES IN MECHANICAL ENGINEERING, 
STRAINS IN IRONWORK, by H. ADAMs. 


WROUGHT AND CAST IRON WORK, 
60 cents each. 

by H. ADAMS. $1 
With plates. $1.75 

CONSTRUCTION, 


by H. 


GAS WORKS- 
PLANT, AND MACHINERY. 


THEIR iuEey ee ’ 


CALLENDER & CO., 42 Pine Street, New York. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAR & JET PHOTOMETERS. 
Manufactories: | GAS STOVES. Aasecncies: 
i Taferel “ 7 9° , . = : | 177 Elm Street, Cincinnati. 
512 West 22d St.. N.Y. |} SUGG’S “STANDARD” ARGAND BURNERS, 244 & 246 N. Wells Street, Chicago. 
| SUGG’S ILLUMINATING POWER METER, She Shean Weeeiiell Meinl, tei, Wace 
Arch & 22d Sts., Phila. } Wet Meters, with Lizar’s “Invariable Measuring’? Drum. | 222 Sutter Street, San Francisco. 








HELME & MeciLHENN yY, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 











WM WALLACE GOUDWIN, Frest. and Treas. WM. H. MERRICK. Vice-Prest. JONES, Sec. S. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. WW. Goonrwrn é& CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. (42 Chambers St., New York City. 16 Dearborn, St., Chicago, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS MES TERS, 


Station Meters (square, cylinarical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
sxovernors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus casmplete. Also, Testing 


and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 
Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 
Coodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in covery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 








D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe St., Chicago, Ill. 
STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 





We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector’s 
Baner, and will be fully warranted by us, Our Auaual and Calendar will be sent to Gas Companies upon application, 
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GAS STOVES. GAS STOVES. 





THE GOODWIN GAS STOVE AND METER CO., 


1012-18 Filbert St. Phila, 142 Chambers St, N.Y., | 76 Dearborn St., Chicago. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 
WM. W. GOODWIN, Pres. and Treas. 
W _H. MERRICK, Vice-Pres. 
3. LEWIS JONES, Sec, 


SAMUEL V. MERRICK, Supt. 
G. B. EDWARDS, Mang’r, N. Y, 
8. 8S. STRATTON, Mang’r, Chicago, 





SOLE MANUFACTURERS OF THE 


“SUN DIAL” GAS STOVES, 


The Most Economical, Efficient, and Durable Gas Stove Made. 


il 





GAS COOKING STOVE, No. 7 B. 
SIZE. 


Stove, Oven, Roaster, Top. Length over Ex- 


Sitn. high. 9% in. high, 20 in, high. 21im.long. tension Shelves, 
Winwide. 144inwide i5in. wide, 16 in. wide, $2 in, 
12 In, deep. 33 in. deep. 


This Stove has three boiling burners in the Top or Hot Plate, and one 


GAS COOKING STOVE, No. 8 C. 
SIZE. 
Stove. Oven. Roaster. Top. 
121n. high. 12 in, high. 24 in, long. 


37 in, high. 
20 in. wide. 17% in. wide. 18 In. wide, 21 in, wide, 
12 in, deep. 13 in. deep. 


This Stove has four burners on top, and double oven burner, ° 

C omsumption of gas with all burners in use, 42 feet per hour, at 1 inch pressure, 

‘The top is made in sections, so that a greater variety of cooking utensils may be used. 
By lif out the covers and crosspieces and putting in a suitable forked ring, which is 
sent with each stove, a wash boiler or other large utensil may be set over two burners, 
our No. 87 GRIDDLE also fits In the same position, The roasting oven is pro. 
vided with a cast-iron door. ” 


AU Fittings are Nickel- Plated, 


Length over Exe 
tension Shelves, 
36 in, 


“RADIANT” BOILING STOVE, WITH 
REGENERATIVE BURNER. 


Size, 63¢ inches diameter, d inches high. @oensumptien, 6 
nog POUT 241 in. preeeuse, y _ 


single oven burner. 

This cut represents our New Style Cooking Stove, As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent), The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a loosering which converts it into an ordinary open top 
stove. 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure. 
with all Burners In use, 


AU Vittings are Nickel-Plated. 


HOT PLATE, No. 111. 


Size, 36 in. long, 12 1n. wide, with three double burners, 6 taps. 
Consumption, with all burners {n use, 36 cubic feet per hour, with 1 in, pressure. 
34 in. supply pip: ePould be use? where the pressure is 1 In. or over. 





